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Wake Up! BOOSTER PAK is Here! 


Traveling Software introduces the BOOSTER 
PAK! An incredible breakthrough for Tandy 
Model 100/102 laptop computers. The 
BOOSTER PAK gives you an unprecedented 
2 megabytes of RAM memory and ROM 
software. At a very affordable price 
Flexible Design 

The BOOSTER PAK is designed to meet your 
needs now and in the future. You can 
customize it as you go. 

Easy Installation 
Just snap the BOOSTER PAK onto the 
bottom of your Tandy 100/102. Plug in two 
cables and you're in business. 


Built-in Software 
Equally as incredible as the hardware is the 
built-in BOOSTER PAK software. Our unique 
virtual RAM disk software eliminates any 
need to do "bank switching. File subdirectories 
are supported for easy organization of your 
data. BASIC programs can access files as 
large as your RAM memory —up to two 
megabytes! We have also included our pop- 
ular TS-DOS disk operating system for use 
with the Tandy disk drive and our new Desk- 
Link software, as well as an XMODEM pro- 
gram to upload/download files up to 2 
megabytes directly to the virtual RAM disk. 
And to top it off, we have even included a 
fast action Asteroids game with amazing 
graphics in our standard BOOSTER PAK. 


The BOOSTER PAK 
Everything You Asked For and More! 











Here's what you 
get in a standard 
BOOSTER PAK for 
only $429: 


128K of RAM memory 
(96K available for files) 
64K of ROM software 
16 socketed slots for 
32K RAM and/or ROM 
software chips 

2 Tandy Molex ROM 
sockets 

Virtual RAM software 
(no bank switching or 
copying) 

File folders/sub- 
directories supported 
TS-DOS disk software 
buill-in 

XMODEM file upload/ 
downloading to virtual 
RAM 


Long-life lithium battery 
for RAM backup (rated 
at 7 years) 

BASIC programming 
access to virtual RAM 
ROM environment soft- 
ware (mix and match 
any ROM software) 
Ability to develop ROM 
software from 32-480K 
In 5126 

Fast action Asteroids 
game (with great graph- 
ics) built-in 


BOOSTER PAK 
Options 


32K RAM (certified low 
power) chips ($20 ea.) 
6 slot RAM expansion 

board ($68) 

256K RAM expansion 


modules (requires expan- 


Sion board) ($159 ea.) 


Booster Pak. 






Internal rechargeable 
nicad battery pak ($79) 
Internal 1200 baud 
Hayes-compatible 
modem ($199) 

IBM Desk-Link software 
(requires а serial cable) 
($39.95) 

Desk-Link null modem 
serial cable ($19.95) 


Sardine Plus word 
processing and spel- 
ling checker 
($199.95) Four 
chip set includes 
complete Randorg 
House dic- 
tionary 

























To order BOOSTER PAK cal! toll free 


1 800 343-808( 
Or write: Traveling Softwai 
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What do you call thousands of words packed 
into one powerful chip? 


capabilities you may never have imagined. 
ди a Egg G ZIZ тл EVE In addition to the 33,000 word Random 








computers. Sardine is available * Sardine is available on both ROM version contains the ый шин гонар over 7,000 
for the Tandy Models a 31% inch disk and a plug-in acclaimed T-word word proc of the most requently 156 USINESS 

If you have a laptop computer and 1007102. 200. and ROM chip essing program and over words are included in the ROM version. 
you don't have Sardine, you're missing МЕС PC-8201 laptop ("9631 Processes over ren pp the These priority words are the results of a 
out on one of the most powerful laptop computers ken dictionary words a sión also Works with fo two-year, one million word study of busi- 
tools available today. Requirements: БК RAM, Tandy! | disk) ness correspondence conducted by Wang 

It's Sardine. The first laptop pocket Purple Computing dk й%е "кк noe OE SC s Create your own абат dic Laboratories’ lexicographers. 
dictionary. The first laptop spelling checker. optional for ROM version document up to 25K in less med Special And that's not all. You can also word 
The first to be put on a plug-in ROM chip. than three minutes. Correc 4 process with Sardine, because it contains 
And the first to give you access to 33,000 or «at the acclaimed T-word word processing 
words from what has been called "the best P RI б ION б program. 
vestpocket dictionary in the world"—the 
Random House American dictionary. (You 31^" Disk version.......... $9995 Alle to Чэ" 

1 ted copy of the d г у. 

even get your own printed copy of the dic- Plug in ROM version " ig vani бандан 
tionary with every Sardine you buy). Plug іп BOM version. ...... $169 ust press one key and Sardine lets 








Faster than a desktop! 


7 (includes T-Word word processing) you create an auxiliary, custom dictionary 
to which you can add words, names, 


With Sardine and virtually any word 


processing software, you can look up a sin- 


gle word in seconds or check an entire 
document up to 25K in size in less than 
three minutes. All you do is press two keys 
while you're typing and you can check just 
the word you're working on or your entire 
document. 


Random House and Wang Labs 
quality. 


Sardine gives you so much more 
because it gives your laptop computer 
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SARDINE 


abbreviations or any special terms you use. 
Add hundreds, even thousands of words, 
depending on available memory. 


To order Sardine call toll free: 


1800 343-8080 


Or write: Traveling Software 
North Creek Corporate Center 
19310 North Creek Parkway 
Bothell, Washington 98011 
206-483-8088 
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Don't let the size fool 
you. If you had a Tandy 102 
portable computer on your 
lap you'd have your hands 
on a lot of power. 


Fact one: The Tandy 102 
comes with five built-in 
programs. Use it as a per- 
sonal word processor, an 
address/phone directory, 
appointment calendar and 
auto dialer. Or write your 
own programs in BASIC. 


Fact two: Å built-in mo- 
dem lets you communicate 





| TheTandy102 


Try one on for size. 





with other computers over 
the phone. Keep in touch 

on the road. Or access na- 
tional information services. 


Fact three: You get all 
this for just $499. The 
Tandy 102 packs the power 
of a desktop computer in a 
small, battery-powered 
package that weighs only 
three pounds. 


Come into Radio Shack 
today and try on a Tandy 
102 (26-3803) for yourself. 


Radio Shack 


The Technology Store" 


A DIVISION OF TANDY CORPORATION 


Price applies at Radio Shack Computer Centers and participating stores and dealers. Actual size: 11/2 х 117/s 


x 81/2" Batteries not included 











ROM WITH A VIEW 


Classic 
Revival 


It is my pleasure to announce the purchase of Portable 100 
magazine by CW Communications/Peterborough. CW/P is 
part of IDG Communications, the world's largest publisher 
of computer magazines and information. IDG publications 
include Computerworld, PC World, MacWorld, 80 Micro, 
| InCider, Run and AmigaWorld magazines. (See page 58 for a 
full listing of IDG activities.) IDG and particularly CW/Peterborough have 
staked a claim as the number one publisher of magazines dedicated to 
specific computers. Recently, CW/P has introduced publications on 
leading-edge topics, magazines like CD-ROM Review and Portable Com- 
puter Review. 

Portable 100 fits into this publishing environment quite nicely. Dedi- 
cated to a single computer family and committed to the creative, leading- 
edge applications its readers have discovered, Portable 100 has built up a 
loyal audience of readers and advertisers since its inception in 1984. Now, 
with IDG behind it, its future's so bright, it's gotta wear shades. 

The excitement starts with this issue. My first responsibility as editor is 
to serve the reader. To meet that goal, l've taken the best of the old 
Portable 100 and brought it to the new. Technical Editor Alan Zeichick 
remains on the masthead, and is relocating to CW/P's Peterborough, New 
Hampshire office. Long-time Contributing Editor Carl Oppedahl will con- 
tinue to be featured regularly in the magazine's pages. The wonderful 
cartoons of Andi McBrian will remain. In fact, l've made only the slightest 
changes to the design — Portable 100's readers have always been happy 
with the editorial product, and I see no reason to mess that up. 

Down the road, look for some new columnists, new feature writers, and 
improved reviews and product listings. CW/Peterborough has bought a 
good product, but I think we can make it even better. We will be publish- 
ing on a monthly basis, and subscribers will get all the issues owed to 
them. 

I'm going to keep the editorial short this month, to let you get right to 
the heart of the magazine. In this issue, you'll find: 

®two features on the Tandy 102 

е programming articles describing how to use your computer to track 
the sun, create a spreadsheet, and personalize your form letters. 

9a programming workshop 

еа how-to article about building a low-cost analog-to-digital converter 

е and like they say on the TV commercial, "there's more." Much more. 

Let me know what you think. Write to me at 80 Elm St., Peterborough, 
NH 03458. 

Happy reading! — Roger Strukhoff, Editor 
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SOUNDSIGHT ANNOUNCES 
MEGAMEMORY 


A NEW ERA IN RAM. 
1281 to 


10 MEGABYTES | 


RAM EXPANSION FOR THE TANDY 100 AND 102 COMPUTERS 


CREATES AND EDITS FILES AS LARGE AS THE AMOUNT OF RAM PURCHASED. FULL 10 
FUNCTIONS IN BASIC. FASTER, IN SOME APPS, THAN THE MODEL 100/102. OPTIONAL 4 PLACE 
ROM BANK. PARALLEL CPU BUS. TOTAL SIZE OF 1 MEGABYTE MODULE 15 1"X1.3"X3.5". DOES 

NOT COVER COMPUTER'S 10 PORTS OR BATTERY COMPARTMENTS. 





INCREDIBLY SMALL! 128K is only 1/8"X1"X3.5" and plugs into the cpu bus. 


STIL LONG HAVE GOA REED 

p ILAACHINSIG FOR ABER 
LSPA/TSION DF THE INSIDE 
A777 1702'S CAPABILIV WES: 


JAIL TAHERE IS MEGANE RR. 


Utilizing the same proven operating system software SoundSight placed in Standard Oil Service 
Stations from Alaska to Florida, MEGAMEMORY now offers FULL TEXT EDITING of files 
of any size existing in the RAM bank. *Text Editor Priced at $75.00 









Currently 
undergoing tests for 
use by the LA Co. 
Sheriff's Dept, 
Megamemory. also 
offers 3rd Party 
Development,(C 
language), POS 
systems . and 
Vertical Market 
Applications. 


PRICES: 128K-$329.00, 256К- 8529. ОО, 384K-$625.00, 
512K-$699.00, 640K-$769.00, 768K-$839.00. 896H-$899.00. 
1 MEGABYTE-$965.00. 


Additional memory prices available up to 10 megabytes in bottom mounted RAM pan. All RAM bank 
modules are actual byte sizes listed and do not include the Model 100 or 102's RAM. 
CONTACT: 


SOUNDSIGHT MBM INC. 225 W. Broadway, Suite 509, Glendale, CA., 91204 Ph (818) 240-8400 


The advantage of our widely 
used operating system lies not 
only in providing the first 
Text Editor accornodating 
model 100/102 files greater 
than 32K, but in our coming 
support software which 
includes the Text Editor, 
Spreadsheet, and Database. 
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Нет to the 
Throne 


The Model 100 is dead; long live the Tandy 102. 
By Alan Zeichick and Carl Oppedahl 


maller, lighter, less ex- 
pensive than the Model 
100; that's the new Tandy 
102, Tandy Corp.'s new- 
est portable computer. 
But how does this new 
laptop compare to the 
old, standard-setting Model 100? 

Introduced quietly, with little fantle 
different than its famous father. Like 
many children, the young laptop is 
slightly smaller and lighter than the 
Model 100, which debuted in 1983. The 
vital statistics: 11.5 by 8.5 by 1.25 inches 
fare, in the fall of 1986, the Tandy 102 for 
appears litthe Tandy 102, 11.5 by 8.5 by 
1.5 inches for the Model 100. That 
quarter-inch of height may not seem 
like much to be excited about — but 
when your briefcase is bulging at the 
hinges, every millimeter counts. 

The familiar off-white and matte 
black plastic case is identical, with a 
few slight exceptions. The keyboard 
hasn't changed much, except for a rear- 
rangement of the cursor and function 
keys. The Model 100's eight program- 
mable function keys occupy the two 
left banks at the top of the keyboard; on 
the Tandy 102, these eight keys are at 
top center. According to Tandy sour- 
ces, this arrangement "makes the 102's 
keyboard more like a desktop compu- 
ter's keyboard." 
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The group of four cursor, or arrow, 
keys still occupy the top right section 
ofthe keyboard — but have been inex- 
plicably reordered, from the 100's up- 
down-left-right to left-down-up-right. 
Why? Nobody seems to know, but un- 
less you intend to be switching from а 
100 to а 102 and back again, you'll 
never notice the difference. Another 
minor difference between the two ma- 
chines: The simple slide switches used 
for the laptop's power, selecting DIR/ 
ACP and ANS/ORIG are flatter and 
wider on the Tandy 102. 

The Model 100's keyboard was one 
of the industry's finest, with the right 
combination of tactile response and 
key placement. The 102's is very sim- 
ilar, only with a more “metallic” feel 
reminiscent of the Tandy 200. The keys 
are all slightly concave. And the easy- 
to-overlook Num (number pad selec- 
tion) key still threatens to give you 
2533 when you meant to type KILL. 

Another physical change between 
the Model 100 and the Tandy 102 is the 
location of the system bus. On the 
Model 100, the bus connector was 
tucked into the option read-only me- 
mory (ROM) compartment under- 
neath the computer; like the Tandy 
200, the Tandy 102 has the bus connec- 


PHOTOGRAPH BY BENJAMIN MAGRO 


tor on the back panel, between the 
printer connector and the reset button. 


The number and function of the pins is 
unchanged. 

In some regards, the new location of 
the system bus connector is an im- 
provement; the Model 100's connector 
is tough on cables, as anyone who 
owns Tandy's Disk/Video Interface can 
attest to. Unfortunately, add-on ran- 
dom access memory (RAM) expansion 
modules for the Model 100 cannot be 
used as-is on the Tandy 102. Compan- 
ies such as Portable Computer Support 
Group, Traveling Software, and PG De- 
signs have had to redesign their 
printed circuit boards and other hard- 
ware add-ons to accommodate the 
change. 

Another hardware improvement is 
the Tandy 102's RS-232C connector. 
The Model 100's case left insufficient 
room for some of the thicker molded 
serial cables, requiring that some users 
file down their 100. The Tandy 102's 
socket has more clearance, making it 
easier to use off-the-shelf serial cables. 

A final noticeable change: The black 
nameplate next to the LCD reads 
"Tandy 102 Portable Computer," not 
"Radio Shack TRS-80 Model 100 Porta- 
ble Computer." The Radio Shack name 
and TRS-80 trademark are missing 

















Why dothis... 


Powerful portable computers can revolutionize the way you do 
business outside the office environment. 

And Portable Computer Review is the definitive reference source for 
choosing the portable computer to best suit your needs. 

Laptops, transportables, and hand-helds all receive in-depth 
scrutiny in Portable Computer Review. In addition, the Buyers' Guide 
is the most complete summary of all the features of all the models on 
the market. 

The substantial range of topics includes... 

е what to look for—and what to avoid — when choosing a screen 
* how much memory is "enough" 

* when is weight important...when is it not 

* is compatibility critical 

* what to check when testing the keyboard 

* how to communicate with your office computer 

* how much they cost...and much more! 





Make sure you consult Portable Computer Review before making your 
purchase decision! Supplies are limited. Order your copy from 

CW Communications—the world's largest publisher of computer 
magazines— TODAY! For immediate service call toll free 1-800-258-5473. 





ү | I want to make Ше right decision. Please send me 
es » Portable Computer Review at $3.95 each. 


О Payment Enclosed 
О VISA О MasterCard 


_] American Express 
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CITY 
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Please make checks payable to Portable Computer Review. 
Delivery will begin mid-March, 1987, 


Mail to: Portable Computer Review, CW Communications/Peterborough 
80 Elm Street, Peterborough, N.H. 03458 
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The Tandy 102's function keys follow the Tandy 200's pattern; however, the cursor keys 


have established a standard of their own. 


from Tandy Corp.'s newer computers, 
as the company tries to contend with 
the "local battery store" image. Very 
few Tandy computers still bear the 
TRS-80 logo, among them the com- 
pany's oldest MS-DOS computer, the 
Intel 80186-based TRS-80 Model 2000. 


A LONGER MEMORY 


The original Model 100 was shipped 
with eight kilobytes (K) of RAM, ex- 
pandable to a maximum of 32K. The 
Tandy 102's internal maximum is still 
32K — but the machine now ships with 
24K installed. The built-in socket for 
adding the final 8K is in the option 
ROM compartment on the bottom 
(again like the Tandy 200) rather than 
inside the case of the computer where 
it was found on the Model 100. The 
socket for the last 8K is labeled M6, by 
the way. 

This RAM socket does not use the 
same RAM expansion chip as does the 
Model 100. In the new computer, 
Tandy has conformed to what's known 
in chip-manufacturing circles as the 
JDEK standard, instead of the unusual 
configuration used for memory chips 
in the Model 100. Several manufactur- 
ers make this chips suitable for Tandy 
102 RAM expansion; it's no longer 
Tandy-specific. This is good news for 


PORTABLE 100 AUGUST 1987 


the consumer because it means lower 
prices. For example, Purple Comput- 
ing's 8K RAM upgrade for the Model 
100 sells for $29 — and for the 102, 8K 
goes for S5. 

Again sticking to its newer Tandy 
200 style, the 102 comes with several 
smaller manuals, instead of the large, 
metal spiral bound Model 100 book. 
There's little diffence in the manual 
content; the Model 100 manual is 
harder to misplace, but the Tandy 102 
manuals are easier to carry around. 
Fortunately, the Model 100 family is 
straightforward to operate — and the 
manuals are used more as quick- 
reference guides than as tutorials. 

The 102 manuals have several quirks 
and misprints. On page 136 of the 
Owner's Manual and on page 92 of the 
Reference Guide a mysterious "answer- 
back" routine is mentioned. In tele- 
communications terminology, an ans- 
werback is an identifying code that a 
terminal automatically transmits upon 
receipt of a certain escape sequence, 
Esc-l. This answerback is used by 
many larger minicomputers and main- 
frame to configure a terminal session to 
meet the communications require- 
ments of a terminal. Unfortunately, 
this potentially useful feature — which 
isn't mentioned in the larger Model 100 
manual — doesn't seem to work. 





ж LOOKING INSIDE 


Although externally the same as the 
Model 100, the Tandy 102's a horse of a 
different color on the inside. For one 
thing, Tandy engineered the 102 with 
fewer parts. The circuit boards employ 
a newer surface-mount technology 
that, according to Mark Eppley, presi- 
dent of Traveling Software, "allows 
them to be stamped out like hot cakes 
off a griddle." That means that the 
Tandy 102's design is more efficient 
than the Model 100, implying that the 
machines are less expensive to manu- 
facture. And, there are fewer parts to 
wear out. 

The Tandy 102's system read-only 
memory (ROM) chip is soldered into 
the 102, as opposed to being snapped 
into a socket in the Model 100. This 
chip, which contains the operating sys- 
tem that drives the Intel 80C85 proces- 
sor, tells the collection of chips, LCDs, 
transistors and relays how to act like a 
computer. With a non-removable sys- 
tem ROM, it appears that Tandy's 
software is now "etched in stone." 
Don't expect any future ROM up- 
grades here. 

Just as in the 100, the 102 has three 
circuit boards connected by ribbon ca- 
bles. One is for the keyboard, another 
for the LCD panel and the final one is 
the main or "motherboard." 

What's instantly noticeable is that 
everything's more compact. The 
motherboard is angled, allowing the 
computer to be thinner. Its taller com- 
ponents are all located near the LCD 
side, and the smaller components ap- 
pear toward the space-bar edge. It also 
has components on both sides, which 
helps save space. 

The angled motherboard helps ex- 
plain why items on the side on the 
computer (especially the bar code 
reader port and the DC power jack) 
look a little crooked. 

The circuit boards contain very few 
"cuts and jumps" that would indicate 
last-minute design changes. A handful 
of wires and capacitors have been 
added since the board was laid out, 
probably to reduce radio frequency 
(RF) emissions that would interfere 
with television and radios. 


CARBON COPY 


The system ROM in both the Model 
100 and Tandy 102 is 32,768 bytes in 
size. Ninety-nine percent (or 32,413 
bytes) are common between father and 
son. 

There are a few software differences 


Your own Program 


SK or 32K 

Your BASIC or machine 

code program on a custom ROM 
ready to snap into your Model 100, 
Tandy 102 or Tandy 200. 

You can't tell your program from a 
built-in. Starting at $50.00 each. 
Minimum order of 10. Quantity 
pricing as low as $15 


PORTABLE СОМЕ ЛЕК SUPORT ORQUP 
11035 Harry Hines Blvd. No. 207, Dallas, Tx. 75229 


1-214-351-0564 
VISA / MASTER CARD / C.O.D. 
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between the old and new computers, 
however. For instance, in TELCOM on 
the Model 100, you can use the find 
function (Fl) to extract а phone 
number for an ADRS.DO file. However, 
if you disconnect from TELCOM while 
a download is in progress, thereby re- 
turning to the TELCOM menu, subse- 
quence attempts to use find result in an 
endless search of memory. In the 102, 
the F1 key works every time. 

There are few bugs that remain in 
place. The first is the mystery of the ab 
search. Create а document (.DO) file 
containing within it the string aab. 
Place the cursor at the beginning of the 
file, press F1 and search for the string 
ab. You won't find it on either the 
Model 100 or Tandy 102. 

Another bug is in Microsoft's BASIC, 
which still bears the Model 100 copy- 
right. This bug occurs when executing 
a GOTO statement to a line number 
that's larger than 65529, but is still five 
digits long. No error message will re- 
sult as long as there's a line in the pro- 
gram that matches the first four digits. 

Type in and run the following pro- 
gram: 


10 GOTO 88888 
20 STOP 
8888 BEEP 


You shouldn't hear a beep. Instead, 
you should see an undefined line (UL) 
or overflow (OV) error since line 88888 
is not only illegal but doesn't exist in 
the program. However, on both the 100 
and the 102 the program jumps to line 
8888. 

And here's an amusing difference: 
Enter BASIC and type DATE$ = 
"07/04/87" Then press F8 to return to 
the main menu. On the Model 100, the 
date will be Jly 04,1987; on the Tandy 
102, you'll see Jul 04,1987. 

Stuart Weinstock, Product Buyer for 
Tandy's portables, says there are some 
ROM improvements. These include an 
improved rounding scheme for certain 
BASIC calculations. Another is a 
control-character filter in TELCOM 
that protects against certain sequences 
that, in the 100, would disrupt the 
screen. 

The input/output (I/O) ports are the 
same in the 102 as in the Model 100, but 
the hardware that enables them is dif- 
ferent. Port decoding on the 100 re- 
quired half a dozen chips. On the 102 
it's collected into a special 
programmed-logic array that reduces 
chip count and thus assembly cost. 

As in the 100, you can determine the 
position of the DIR/ACP switch in the 
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From the back, the Tandy 102 (center) looks more like the Tandy 200 (bottom) than the 
Model 100 (top). 


102 by testing bit 5 of input port 187. 
Similarly, in both machines you can 
also test the position of the ORIG/ANS 
switch through bit 4 of the same port. 
Finally, each computer receives bar 
code data through bit 3. 


SHOULD YOU UPGRADE? 


Is the Tandy 102 an upgrade or 
merely a simple replacement for the 
Model 100? It's really more of a re- 
placement. In other words, don't sell 
your Model 100 at a yard sale so that 
you can acquire the newer, sleeker 
model. And if you're shopping for a 
laptop, there's nothing wrong with 
picking up a used Model 100 at a good 
price. To be blunt, the Tandy 102 does 
nothing that the Model 100 doesn't do. 

Compatibility between Model 100 
and Tandy 102 hardware and software 
isn't an issue. ROM, disk and cassette- 
based software from all of the major 
vendors works without a hitch of both 
machines, according to representatives 
from Tandy Corp., Traveling Software 
and the Personal Computer Support 
Group (PCSG). Since the Tandy 102's 
option ROM socket is both physically 
and electrically identical to that in the 
Model 100, Model 100 ROMs such as 
Lucid, Ultimate ROM II, Write, Super 
ROM and Interactive Solutions work 
just fine in the 102. 

Hardware is a different story. Nearly 
all Model 100 hardware works on the 
Tandy 102 — but some, such as 
PCSG/Holmes Engineering's Chip- 
munk disk drive, Tandy's Disk/Video 
Interface and Traveling Software's new 
Booster Pack require special cables to 
fit the Tandy 102's system bus connec- 


tor. In those cases, the new design is an 
improvement. 

In the RAM expansion arena, 
though, the new bus design is a draw- 
back. Instead of burying RAM bank cir- 
cuit boards, chips and batteries under- 
neath the Model 100's option-ROM 
socket cover, these must plugged into 
the back of the laptop. This means that 
the RAM expansion must either hang 
off of the back of the computer — 
which is unsightly and insecure — or 
be located underneath the computer 
and be connected with a ribbon cable. 
If you're looking Юг esthetic multi- 
RAM bank expansions, you'll find 
them only on the Model 100. 

What do industry sources think 
about the Tandy 102? "I take mine ev- 
erywhere. The smaller size and lighter 
weight makes quite a difference," says 
Traveling Software's Mark Eppley. He 
adds, "Since it's 100 percent software 
compatible with the Model 100, the 
102's perfect for going on the road." 


Tandy Corp. obviously favors the 
Tandy 102, which has continued the 
Model 100's brisk sales. Few new lap- 
top owners even realize there's a dif- 
ference, according to one Radio Shack 
Computer Center manager. And of 
those who do, the fact that the world's 
best-selling and most useful laptop's 
even more convenient is a definite sel- 
ling point in these days of high- 
powered MS-DOS laptops. 

Here's the bottom line: Don't retire 
your Model 100 in favor of the Tandy 
102. If you're shopping for a new lap- 
top, though, the Tandy 102 is smaller, 
lighter, more affordable — and is an 
appropriate successor to the Model 100 
dynasty. Г] 
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Housing 
Fifth Nicad 


а 





recently purchased а Model 100. 
However, here in Saudi Arabia al- 
kaline batteries are expensive. So I 
thought I'd reconfigure the power 

supply to run off rechargeable batter- 
ies. But before I try it, I decided to con- 
sult an expert. 

First I would put five 1.25 volt nickel- 
cadmium (nicad) batteries in a series 
by actually installing one of them in- 
side the 100. I'd then require the AC 
adapter plug in the 100 so when I plug 
in the adapter, it would also recharge 
the batteries. Before I open the 100 up, 
please answer the following questions 
for me: 

a. Is my idea realistic? 

b. Can the AC adapter supply 
enough power to charge the batteries 
and run the computer at the same 
time? 

c. Will there be any adverse affects to 
the power supply system or any other 
part of the computer during the charg- 
ing mode? 

d. Is there sufficient room inside the 
100 to house the fifth nicad? 

e. If there is sufficient room, should I 
shield, insulate or otherwise separate 
the battery from the rest ofthe compu- 
ter? 

Michael H. Ufnal 
APO NY 


We passed this one on to contributing edi- 
tor Carl Oppedahl, author of "Inside the 
Model 100." His response: 

You те not alone in wanting to use nicads 
in a Model 100 and let the AC adapter charge 
them up. Аз you are no doubt aware, four 
nicads trigger the 100% low battery light 
much sooner than four alkaline cells. The 
light goes on when the battery drops to about 
4.1 volts. Four nicads, at 1.25 volts each, 
supply a total of only five volts. Therefore, a 
drop of just 0.9 volts will set off the light. 
Four 1.5-volt cells have to drop 1.9 volts to 
trigger the light. But five nicads, totalling 
6.26 volts, will last quite a while. 

The first thing to be careful of with nicads 
is that they be recharged and discharged in 
matched sets. Consider what happens with, 
say, one cell that's completely run down and 














four only partially run down. If you recharge 
all five in a series, the four recharged first can 
become overcharged. Doing this repeatedly 
will damage the nicads, and meanwhile the 
fifth cell may never get charged all the way. 

Those four nicads suffer not only from 
overcharging but also from "discharge me- 
mory." If they get recharged before they are 


fully discharged, they lose the capacity that 

















was not used. 

Does this mean that you can't use five 
cells? Not at all. But it does mean that if you 
use a fifth cell hidden away in the computer, 
it and the four in the battery compartment 
must be inserted and replaced at the same 
time. 

The AC adapter you use to power the 
Model 100, whether or not it's used for re- 











PORTABLE 100 AUGUST 1987 





1/0 


charging, must contain a large (over 2000 
microfarads) electrolytic capacitor for filter- 
ing. The Radio Shack adapter (Cat. No. 26- 
3804) contains such a capacitor. It's easily 
big enough to both power the computer and 
recharge the nicads. 

You should be careful when placing the 
fifth nicad in the computer, since it might 
rattle around and damage other components. 
If you can solder wires on each end of the 
nicad (use a bit of sandpaper to rough up the 
metal first), this will save having to squeeze 
in a cell holder as well. A large flat cable runs 
between the LCD board and the main board. 
In my Model 100 it folds in such a way that it 
can surround and cushion a nicad cell lo- 
cated between connector CN7 and the exist- 
ing cell holder. Otherwise you could put a 
carefully wrapped cell in the sparsely popu- 
lated area around M32 and M35, just inside 
the printer connector (CN5). The cell need 
not be shielded magnetically but should be 
wrapped in plastic or electrical tape to prevent 
electrical contact with other parts of the com- 
puter. The cell should be in series with the 
four in the battery compartment. 

For the AC adapter to recharge the nicads, 
you must provide a current path between 
pins 2 and 3 of the AC adapter connection. 1 
would not use a dead short, but rather a small 
resistor, perhaps 100 ohms or so. There are 
ferrite beads and inductors on lines 1 and 2 of 
the adapter connector CN9 (covered with 
shrinkwrap tubing), to keep the AC adapter's 
cord from becoming a broadcasting aritenna. 
If you put the resister in the circuit at the 
printed circuit board, you allow RF interfer- 
ence to sneak past the beads and inductors 
and into the long cord of the AC adapter, 
which is bad news. It would be illegal to do 
this within the United States; I don't know if 
Saudi Arabia has RF emission limits. 

If you put the resister right at the AC 
adapter connector, the interference will still 
be blocked. In any case, the ability of the 
adapter cord to act as an antenna is greatly 
cut down if you keep the cord bunched up 
rather than stretched out. 

— Carl Oppedahl 











THOSE JERKY INTERPRETERS 


In BASIC programs with a lot of vari- 
ables (or large arrays) program execu- 
tion is jerky. While entering data the 
interpreter stops, goes off somewhere 
for a while and eventually comes back 
and finishes executing my keystrokes. 
Where is the "somewhere?" How сап I 
minimize this annoyance? The only 
remedy I've been able to come up with 
is to buffer into a RAM storage file and 
keep the memory allocation for varia- 
bles to a minimum. 

Mark Campidonica 
Davis, Calif. 
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If the program you re running is using the 
normal INPUT or LINE INPUT statement, 
your keyboard has the computer's undivided 
attention until you press Enter. Then the 
program processes the input and comes back 
to you for more. 

А good programming technique is to have 
the computer ask most of its questions at the 
beginning of the program, instead of asking a 
question, doing a lot of processing, asking 
another question, doing more processing, and 
so on. Of course, not all programs lend them- 
selves to that technique. 

But if the program is using INKEY$ or the 
INPUT) function to read individual key- 
strokes, it might be checking each keystroke 
for validity before letting you continue. That 
might be the case if, for example, the pro- 
gram's prompting you for a telephone 
number — and it wants to reject all non- 
numeric keystrokes. In that case, if the delay 
is too long, the program can be very difficult 
to use. The solution might be to modify the 
program's input routine to use the INPUT 
statement, instead of the key-by-key func- 
tion, and test the validity of the data after 
everything's been typed in. —Ed. 


LIMITED SPACE 


I own a 24-kilobyte (K) Model 100, a 
portable disk drive and two printers. 
Presently, I'm interested in adding a 
ROM-based spreadsheet, either Multi- 
plan or Lucid. 

That brings me to a question about 
add-on chips. Since there is a limited 
amount of space (sockets) to add chips, 
will I be usurping space for future good- 
ies? I'm confused about adding chips 
because I'm not sure about how much 
space they'll be using. 

E.T. Dunlap 
Oreland, Pa. 


One of the best things about the option 
ROM modules like Multiplan, Lucid, Super 
ROM and Ultimate ROM II is that you can 
pop them in and pull them out as often as you 
please — the only concern being physical 
damage to the ROM 5 carrier. 

If you buy a ROM today and decide that 
you want to change or upgrade a few months 
or years from now, just go through the old 
КОМ removal routine (as described in the 
owner's manual), pull it out and insert the 
new ROM. 

If you want to have many ROMs available 
at one time, take a look at the Six ROM Bank 
from the Portable Computer Support Group. 

But don't be concerned about using up 
room for future expansion. The option ROM 
socket can only be used for option ROMs (or 
adapters like the Six ROM Bank). —Ed. 








TIME ZONE 
CONVERSION 
PROGRAM 


for the Model 100 


Features: 


* Converts day, date and time of any time zone in 
the world to that of any other time zone 

* Also displays difference in hours 

* Can insert any hypothetical time or compu- 
ter time 

е Compensates for daylight saving time 

е Can instantly update computer clock to new 
day, date and time 

* "Remembers" the time zone you are in 

* Displays 8 frames of cities in 24 time zones 
—easily customized 

* AM/PM entries and readout 

Program also includes: 

* Digital AM/PM clock 

* Easy-set program for computer clock 

* Wake-up alarm 

* Timer 

* Stopwatch 
Approx. 15K program-requires 24K Model 100 


$23.50 for cassette * $2.00 for shipping (add 
$5.00 for CHIPMUNK disk) instructions included 


Send check or money order to 


PORTABLE PROGRAMS 
570 W. Stocker St., #211 
Glendale, CA 91202 
(818) 247-3166 
Satisfaction guaranteed or your 
money refunded within 30 days 
Ё--- а 
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NEW PRODUCTS 





A Software 


Bonanza 


opping the list of announce- 

ments in the last year from 

Traveling Software is Sardine, 

alaptop pocket dictionary and 
spelling checker. Available on 3.5-inch 
disk or on ROM, Sardine contains the 
entire Random House American Dic- 
tionary, over 33,000 words in all, and 
makes them accessible in seconds. Ac- 
cording to Traveling Software's presi- 
dent Mark Eppley, "You can check a 
25K document in about three min- 
utes," 

In addition, Sardine allows you to 
create your own auxiliary dictionary 
for adding any words, abbreviations or 
special terms you might use. The ROM 
version includes T-Word, Traveling 
Software's word processing program. 

The disk version of Sardine sells for 
$99.95 and the ROM version is $169.95. 

Next on the new product list is TS- 
Random, an upgraded version of TS- 
DOS, Traveling Software's operating 
system for the Tandy Portable Disk 
Drive. 

TS-Random allows random access of 
up to eight BASIC files at one time. 
Additionally, it lets you format disks 
for different size format, allowing up to 
1,600 records on a disk. 




































sponse testing, register troubleshoot- 
















There are a couple of new house- 
keeping features too. One is a utility for 
recovering erased or damaged disk 
files. The other is a text compression 
program that lets you store as much as 
150K on a 100K disk. 

TS-Random comes on disk for $89.95 
or on ROM for $119. TS-DOS owners 


Fix-It-All 


While waiting for Tandy's hardware 
support personnel to return your call, 
you might try referring to a new book 
from Howard W. Sams and Co. called 
"Troubleshooting and Repair of 
Microprocessor-Based Equipment." 
This 250-page manual provides a 
simplified, practical system of trouble- 
shooting for many types of micro- 
processor-based electronic devices. 
The book includes numerous proce- 
dures and tricks that can be effective in 
diagnosing, isolating and locating 
faults in microprocessor circuits. 
Topics covered include: micropro- 
cessor test equipment, stimulus re- 






can upgrade to TS-Random for $20 on 
disk or $49 on ROM. 

For more information on Sardine or 
TS-Random contact Traveling Soft- 
ware, North Creek Corporate Center, 
19310 North Creek Parkway, Bothell, 
WA 98011, (800) 343-8080. 
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ing, current flow analysis, using the 
logic analyzer and more. 

Written by John D. Lenks, "Trouble- 
shooting and Repair for Microproces- 
sor-Based Equipment" is available for 
$21.95 through bookstores, electronic 
distributors, or directly from Sams, 
4300 W. 62nd St, Indianapolis, IN 
46268, (800) 428-7267. 
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New Carrying 
Cases 


The carrying case boom continues 
with several new models of silver- 
colored cases from Computer Coverup, 
Inc. 


The cases are padded and are made 
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of lightweight Cordura nylon. They 
have velcro-sealed outer pockets for 
storing diskettes, tapes and other 
computer supplies. Each case includes 
an adjustable shoulder strap and rein- 
forced handles. 

The new silver cases are custom 
made to fit a variety of computers as 
well as most popular printers. 

Computer Coverup produces a var- 


iety of products to protect, transport 
and improve the efficiency of micro- 
computers and printers in the office, 
home and in the field. 

Prices of the new cases range from 
$65 to $90. Contact Computer Cover- 
up, Inc., 2230 S. Calumet, Chicago, IL 
60662, (800) 282-2541 or (312) 326-3000. 
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And On The 
ROM Front 


Portable Computer Support Group 
has announced the release of Business 
Analyst, a new ROM based program 
for the Model 100 and Tandy 102. 

Business Analyst performs detailed 
financial calculations such as break- 
even analysis and amortization at the 
touch ofa function key. It also performs 
simple calculator functions. 

Business Analyst ROM uses a fea- 
ture known as Dynamic Tape to record 
allentries. This capability allows you to 
scroll an electronic "paper tape" on 
your laptop's screen. 

Analyst Mode contains 10 registers 
for storing values such as present 
value, future value, interest rates, etc. 
It's capable of solving annuity and 
compound interest problems as well as 
computing net present value and re- 
turh on investment. 

The Business Analyst ROM cost 
$99.95 and is available from Portable 
Computer Support Group, 11035 Harry 
Hines Blvd., Dallas, TX 75229, (214) 351- 
0564. Circle No. 83 | 














Entertainment 
Online 


Someone has finally taken the hum- 
drum out of telecommunications and 
offered an online service that's both 
fun and informative. If you're into the 
stock market, being abreast of late 
breaking news or locating every in- 
stance of "heart transplant" in recent 
literature then this may not be for you. 
But then аваа... 

ProtoCall is a new entertainment- 
oriented telecommunications service 
from Interplay, Inc. that, according to 
Dennis Flanders, Interplay's CEO, "ex- 
tends the citizen bank radio setting by 
providing a more structured social 
backdrop." Among other things, that 
backdrop includes online interactive 
fantasy role-playing games. 

"ProtoCall's interactive gaming area 
will provide an opportunity for people 
to create their own online personali- 
ties," explains Flanders, "and get ac- 
quainted in a variety of ways, whether 
they prefer international spying, slay- 
ing dragons or exploring uncharted 
galaxies." 
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ProtoCall is laid out as though it 
were a city, complete with streets, 
parks, beaches, a night club, movie 
theater, hotel and health spa. In addi- 
tion to boating and sun bathing, sub- 
scribers share first-class fantasy flights 
from ProtoCall City's airport, making 
friends in real-time conversation, elec- 
tronic mail and participating in their 
choice of special-interest groups (SIGs) 
and user-formed clubs. Private mes- 
sages may be sent to anyone anywhere 
on the system and users can interact 
with automatons, artificially intelligent 
system-generated personalities that 
randomly roam about the city. 
ProtoCall may be reached by tele- 
phone from over 600 U.S. cities without 
long-distance charges using any per- 
sonal computer with terminal emula- 
tion software and modem. Connect- 
time fees for evenings, weekends and 
holidays are billed at $3.60 an hour at 
300 bps, $4.80 an hour at 1200 bps. 
Weekdays from 7 a.m. to 6 p.m. are $12 
and $15 per hour, respectively. 
Contact Interplay, Inc., 10875 Main 
Street, No. 210, Fairfax, VA 22030, (800) 
826-3286. 
Circle No. 84 










Rah Rah 
Sis Boom Bah 


Soon it'll be time for football, fans 
and Model 100s. Model 100s? That's 
right. The Software Exchange has the 
Professional Football Handicapping 
System for football enthusiasts. 

Available for both the Model 100 and 
Tandy 200, this cassette-based soft- 
ware lets you handicap weekly football 
games to help predict the winner. All 
information used is found in your daily 
newspaper's sports section. Enter the 
data and the program performs a sta- 
tistical analysis to predict the winner, 
the point spread and the total points in 
the game. 

The Professional Football Handi- 
capping System is available for $39.95 
plus $2 for shipping ànd handling. 
Contact the Software Exchange, P.O. 
Box 5382, West Bloomfield, MI 48033, 
(313) 626-7208. 
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New Print 
Program 


From Sun Belt Software comes 
EPRINT.BA; a word processor, format- 
ter and typesetting program for the 
Model 100 and Tandy 200 computers. 
The program is designed for Epson FX 
printers, but the company is currently 
developing versions that will run on 
other printers. 

EPRINT.BA allows use of nearly all 
the built-in Epson FX capabilities from 
control codes embedded in the docu- 
ment file. Any of several Epson print 
modes and international character sets 
can be selected and mixed as you write. 
Left, center, right and full justification, 
underlining, italics, double-strike, su- 
perscripts and subscripts, automatic 
centering, indentation, headers and 
footers, line spacing and margin spac- 
ing are but a few of the capabilities you 
can control. 

Sun Belt's EPRINT.BA sells for $45. 
Contact Sun Belt Software, 2213 N. 
Main St., Las Cruces, NM 88001, (505) 
514-3798. 





























From ROMs 
to Cases 





Portable Computer Support Group 
(PCSG), which brought you such pro- 
ducts as Super ROM, Chipmunk Disk 
and the Six ROM Bank, now brings you 
something to carry them all in: a spe- 
cially designed laptop computer carry- 
ing case. 

The case measures 16 by 12 by 10 
inches and is made out of the same 
"convertible top" canvas that's used 
on automobiles. There are three com- 
partments designed to hold a laptop 
computer, portable printer, disk drive, 
assorted cables, papers and manuals. 

Other features include an adjustable 
shoulder strap, leather handles, heavy- 
duty zippers and internal compart- 
ment pockets. It is padded inside and 
out with a closed-cell polyethylene 
foam. 
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For those of you interested in using 
your Model 100 or Tandy 102 in statis- 
tical process control to collect data 
from the manufacturing floor, analyze 
it and then transfer it to PC for further 
work and storage, a new program from 
the Crosby Company will be of interest 
to you. 

The /SPC ROM Chip features the 
capability to receive direct input from a 
gauge using the RS-232 port, generate 
on-screen and printed average and 





Circle No. 86 | rangecontrol charts and a printed pro- 














Control 


cess capability study. 

The /SPC Chip is available as a 
stand-alone system or as part of the 
X&R Master Plus software package 
that works with the IBM PC and com- 
patibles. Software is provided to 
transfer files to a desktop for SPC work. 
The package is available for $365, or 
$395 with X&R Master Plus included. 
Contact The Crosby Company, 564 
Crescent Boulevard, Glen Ellyn, IL 
60137, (312) 790-1711. 
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The new case was designed by one of 
PCSG's corporate executives for the 
sole purpose of carrying his Model 100 
and peripherals. 

PCSG's Laptop Carrying Case is 








being sold for $69. Contact Portable 
ComputerSupport Group, 11035 Harry 
Hines Blvd., Dallas, TX 75229, (214)351- 
0564. 
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я 
Talk To A 


Macintosh 


Unlike a rose, a 3.5-inch disk isn't a 
3.5-inch disk isn't a 3.5-inch disk. Data 
is formatted differently on the many 
varieties of microfloppy found today. 
An Apple Macintosh computer, for ex- 
ample, can't read a Tandy Portable 
Disk Drive (PDD) disk, despite the fact 
that the disks are physically identical. 

So if you want to read Model 100 
PDD disks on your Macintosh, or want 
to transfer a text file from the Mac to 
the laptop computer, forget sticking 
the PDD disk into the Mac. Instead, use 
a new product from Traveling Soft- 
ware: MacDOS. 

MacDOS ($95) doesn't overcome the 
format incompatibilities between the 
Macintosh and the PDD. Instead, it al- 
lows you to plug the Portable Disk 
Drive directly into one of the Mac's 
serial communications ports and ac- 
cess the disk's files from a Macintosh 
window. From this window 























can transfer, edit or print any or all files, 
just as you would any Macintosh data 
file. You have full file-editing capability 
for PDD files as large as 43K. MacDOS 
also offers an easy Copy All function 
that dumps all of the Portable Disk 
Drive's files to the Mac — great for 
using a Macintosh hard disk for laptop 


, Which | data storage. 
| shows all PDD files and file sizes, you MacDOS comes complete with spe- 














cial Macintosh-compatible adapter 
cable and software. Macintosh Plus 
and Macintosh SE owners will need a 
mini-8 to DB9 connector cable to use 
MacDOS. 

Contact Traveling Software, North 
Creek Corporate Center, 19310 North 
Creek Parkway, Bothell, WA 98011, 
(800) 343-8080 or (206) 483-8088. 
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| Ultra Computing 


UltraSoft Innovations has developed 
two new products: Ultrascreen, a 
screen enhancement program that al- 
most doubles the amount of informa- 
tion displayed on a Model 100 or Tandy 





102, and Disk Power П, a disk operating 
system (DOS) for the new 200K Tandy 
Portable Disk Drive-2 (PDD-2). 
Ultrascreen (pictured) replaces the 
original 40 by 8 grid with a 60 by 10 
display, while maintaining the stand- 
ard character set, including graphics 
and international letters. It is available 
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on either tape or diskette. Written en- 
tirely in machine language, it requires 
only 2.6 kilobytes of RAM. It can be 
used with the computer's built-in 
BASIC, Text, Telcom, etc., and can be 
relocated in memory for compatibility 
with other machine language pro- 
grams. 

Ultrascreen is priced at $29.95. « 

Disk Power П is an update on a pre- 
vious Ultrasoft DOS. Just as the origi- 
nal Disk Power replaced Tandy's Flop- 
py.CO for the 100K Tandy PDD-1, Disk 
Power II enhances the new PDD-2. 
Disk Power II supports the two-bank, 
80-file configuration of the PDD-2 by 
providing two disk directories that can 
display all 40 files in each bank at once. 

Disk Power II also makes it possible 
for 100/102/200 systems to download 
files that are larger in size than the 
amount of RAM available in the com- 
puter, storing them portion by portion 
to disk without disconnecting. This is 
designed to be of especial help for users 
connecting to online services. 

Disk Power II is priced at $59.95. 

For more information, contact Ultra- 

soft Innovations, Inc, 76 Main St, 
| Champlain NY 12919, (514) 457-9293. 
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hen I started using the 

Model 100 after a couple 

of years of experience 

with my trusty Kaypro 4 
desktop computer, the limit of 24K of 
memory quickly taught me lessons in 
being frugal with that precious re- 
source called random-access memory 
(RAM). After having access to a meg- 
abyte of storage on floppies and on a 
RAM disk, working with only two-and- 
a-half percent of that amount really 
demanded efficient use and planning; 
eventually I got pretty good at it. As I 
became more proficient at using BASIC 
and writing compact utility programs 
plus a few fun ones, I ran smack into 
the other limit of the 100: directory spa- 
ces. 

When it happened, there was 15K 
left in the machine, and no way to start 
my next writing project without killing 
a file or tagging it to the end of another 
text file. When I started looking at my 
BASIC files to determine which one to 
kill, I quickly came to the conclusion 
that I didn't want to live without any of 
them. 

The solution was to combine the fre- 
quently used ones into one file. In addi- 
tion to opening up directory spaces, 
this approach had the unexpected 
bonus of being able to use some com- 
mon subroutines. The net result not 
only saved several directory spaces, 
but less memory was necessary for the 
programs as well. 

It did take an evening of work — 
primarily changing BASIC line 
numbers to avoid conflicts between 
the programs — but the results were 
well worth the effort. 

To start, list each program to the 
printer that you want to combine, then 
sit down with a colored pen and begin 
the notes on renumbering. The longest 
program will probably go first, and de- 
pending on the starting number, it may 
not have to be renumbered. The best 
way is simply to add two lines at the 
beginning ofthe program for each pro- 
gram that you combine. My longest 
program had line numbers from 10 to 











Adding Menu Choices 


360, so I reworked the first lines to have 
it begin at 40. I changed the next pro- 
gram to fall between 400 and 499. For 
the third program I used 500 through 
599, and so on. 

You can use the BASIC editor to 
change the line numbers, but if you 
have access to a program that does a 
search and replace, the process can be 
speeded up considerably. 

Now comes the hard part. Go 
through the printed program listing 
again with another colored pen and 
find each and every GOSUB, GOTO, 
THEN or ELSE that refers to a line 
number. Replace each of these 
numbers with the new line number. 
Your chances of getting them all on the 
first go-round is slim, but the Model 
100's BASIC will probably give you 
some clues when the program crashes. 

After changing the line numbers, run 
each program through its paces and 
confirm that it is healthy. List the pro- 
grams to the printer again to reconfirm 
that none of the programs share any 
line numbers. 

Now it's time to build the skeleton of 
the program that will hold the whole 
mess. Name it something like UTILTY 
.BA. Here's what the beginning of my 
program looks like: 


10 PRINT “1 - Calculator program" 

11 PRINT “2 - Printer initialization” 

12 PRINT “3 - RAM Bank overnight 
charge" 

13 PRINT “4 - Dare" 

14 PRINT "5 - WOW!" 

15 PRINT “8 - Quit to Main Menu" 

19 PRINT "SELECT ONE OF THE 
ABOVE" 

20 GOSUB 9000 

21 IF Y$ = "1" GOTO 40 

22 IF Y$ - "2" GOTO 410 

23 IF Y$ = "3" GOTO 510 

24 IF Y$ - "4" GOTO 610 

25 IF Y$ - "5" GOTO 710 

26 IF Y$ = "8" THEN MENU 

29 CLS 

30 GOTO 10 
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Two notes: The GOTO statements 
should branch to the first line of the 
program, not to a remark. My line 
numbers for this menu are sequential, 
which is bad practice, but in this case it 
saved me from having to completely 
renumber the first, rather complex 
program. If you are experienced in 
BASIC, there are a number of ways to 
shorten and clean up the above. Here, 
it is listed in the simplest form for clar- 
ity. 

Next, create the idler subroutine. 


9000 Ү$ = INKEY$ 
9010 IF Y$ = “” THEN 9000 
9020 RETURN 


This routine will wait for a key to be 
pressed, and when one is, it then re- 
turns with the value of that key to try 
to match with a GOTO between lines 
21 and 26. If no match is found, lines 29 
and 30 will effectively blink the screen 
and start the process over again. If you 
prefer letters to numbers, remember to 
allow Jr upper or lower case key en- 
tries. The line numbers for the idler 
subroutine are high to keep it at the 
bottom of the program. Then you can 
access it from anywhere in the com- 
bined programs. 

Once you have completed this, save 
the skeleton file to UTILTY.BA. 

To bring it all together, you must 
merge the programs that you started 
with, with the skeleton of the UTILTY 
program. To do this, they must first be 
converted to ASCII. This can more than 
triple the space taken by each file, so 
begin planning to unload some files on 
tape or other storage to make space if 
necessary. Type NEW and load a pro- 
gram to be included, then SAVE it to a 
.DO file by typing SAVE “ епате”А 
and Enter. (Depending on the memory 
and directory spaces you have, you 
may have to go on to the next step, 
merge each file, then kill both the orig- 
inal program and the ASCII version be- 
fore going to the next one.) Remember 
to back up your files on tape in case 
anything goes wrong. 
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Now the final step. Load "UTILTY." 
Type MERGE "filename" for each pro- 
gram to be included. When they are all 
loaded, run "UTILTY" through each of 
the included programs to confirm that 
they are all there and that they work 
properly. When you are satisfied, you 
can kill the original programs and the 
ASCII copies. 

You can then go back and consoli- 
date some of the subroutines and de- 
termine where the program goes after 
it's finished. For example, ending the 
program with MENU instead of END 
will dump the user back at the menu 
instead of presenting an OK prompt 
that can be confusing to persons intim- 
idated by computers. To return to the 
UTILTY selection menu, end with a 
GOTO 10, or use a GOTO to send the 
user to one of the other programs you 
have included. 

In my case, I ended up with four 
more directory entries, saved a few 
hundred bytes, and had a program that 
was friendly enough to be used by my 
non-technical roommate. 

—Beverly Howard 


A Disk Drive 
Shortcut 


espite some limitations, the 

Model 100's data-handling 

SCHEDL program and 

Tandy's affordable portable 
disk drive are wonderful tools. They're 
made even better when they work to- 
gether, which they can now thanks to 
the program DB.CO. 

Consider what you have to go 
through if you want to use your porta- 
ble's built-in software to search a 
number of data files stored on disk. 
First, you access the disk drive's file 
manager, FLOPPY.CO. Next, you se- 
lect File Load and enter the file name 
on disk, and then the file name you'll 
create in random access memory 
(RAM) — for this purpose NOTE.DO. 
When the file is loaded, you have to 
"Press Any Key" to get back to the file 
manager, and then press F8 to get back 
to the Model 100 main menu. After 
that, access SCHEDL and search your 
data. When you need to look at a differ- 
ent data file on disk, you get to do that 
all over again. Every step. Every time. 

Now consider the alternative offered 
here. When you run DB.CO, it imme- 
diately prompts you for the file name 
on disk. This file is immediately loaded 
to RAM as NOTE.DO with no other 
screens, prompts or keys needed. The 


PORTABLE 100 AUGUST 1987 












811 
































HTIL 11) 
1 f 
Шин! 


9240 DATA, 205 5 å f 

ИЩ 

program then jumps right into the 
SCHEDL program. Quite a difference. 

The program is written in machine 
language, but you don't need an as- 
sembler to use it. The BASIC program 
LOADIT.BA will load DB.CO for you. If 
you make a typing error in the DATA 
statements, the loader program will 
stop with an error message. For safety's 
sake, save a copy of the loader program 
to disk before you run it. 

Once you've loaded the DB.CO pro- 
gram successfully, save it. Type in 
SAVEM "DB.CO",59000,59258,59088 to 
put DB.CO on your main menu. You 
should save it to disk too. 

The program works by altering the 
disk drive's file manager — a form of 
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brain surgery known as a "software 
patch." Then it jumps to the start of the 
file manager. With the patch in place, 
though, the manager behaves very dif- 
ferently. 

For example, the file manager's 
menu isn't displayed. Instead of wait- 
ing for you to pick a function, it auto- 
matically selects File Load. After you 
enter the file name on disk, the altered 
file manager enters the name 
NOTE.DO as the file name in RAM, 
without prompting you. If there's al- 
ready a NOTE.DO file in RAM, permis- 
sion to overwrite with the new file is 
assumed. 

The file now loads normally. When 


Text continues on page 62 
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Low cost analog-to-digital conversion for the Model 100 


By Kevin Jones 





he small size and portability of 

the Model 100 computer make 

it uniquely useful for word 

processing, communication 
and computing. But imagine how the 
computer's usefulness would be en- 
hanced if it could be used as a portable 
voltmeter, chart recorder, or frequency 
counter as well. 

The Datamite is a simple gadget you 
can build to provide such additional 
versatility. The unit is small, 2.25 by 
3.25 by 1.37 inches, operates for 80 to 
100 hours on a single nine volt battery, 
and plugs into the Model 100's cassette 
jack. Best of all it can be built for less 
than $30. 

I wanted to find а way to use the 
Model 100 to control the firing of my 


ceramics kiln so I could be free to do 
other work. I couldn't justify the ex- 
pense of a fancy eight channel A/D 
converter since only one channel was 
needed, and the eight-bit resolution of 
many of the available devices was not 
adequate for the required temperature 
accuracy. 

The solution to the problem of ob- 
taining high resolution along with low 
cost presented itself in the form of a 
precision integrated circuit voltage 
controlled oscillator (VCO) manufac- 
tured by National Semiconductor, the 
LM-331. Used in conjunction with an 
operational amplifier and a few other 
components, the LM-331 converts var- 
ying voltage input to a square wave 
with frequency varying precisely in 


proportion to the input voltage. All 
that's needed in addition to the VCO to 
obtain a digital number that corres- 
ponds to this input voltage is a counter 
and a timer, The counter keeps track of 
pulses from the VCO for a known pe- 
riod of time and the resulting count is 
proportional to the voltage controlling 
the frequency of the VCO. 


BUILT RIGHT IN 


It so happens that the Model 100 
cassette input is ideally suited as a fre- 
quency counter. Data from the cassette 


is transferred to and from memory in 
the form of pulses of varying length. 
The cassette input is connected to the 
serial data input of the 80C85 CPU in 
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DATAMITE 











|the Model 100, which can be pro- 
|grammed to detect the presence or ab- 
sence of an input pulse. A short soft- 
ware routine enables the CPU to count 
these pulses for a controlled interval 
and deposit the result in two bytes of 
memory that can be accessed from 
BASIC. 

An eight-bit digital word provides a 
' resolution of 256 counts. In other words, 
lif an eight-bit register in the Model 100 
is used to count to 255 in a measured 
time period, and that count corres- 
ponds to a 5.1 volt input on the VCO, 
then the voltage resolution is 5.1 volts 

| divided by 255, which is 0.02 volts per 
| count. 

| Forsomeapplications such as a chart 
recorder, this is entirely adequate, but 
| for temperature measurement in a kiln 
' which must be accurate to within two 
degrees in 2,000 degrees, more resolu- 
tion is required. 

The disadvantage of high resolution 
is that it requires a longer period to 
gather a large number of counts. For 
example, if the VCO is operating at a 
frequency of 10KHz, which is near the 
maximum rate that can be processed 
by the Model 100 cassette input, the 
sample time necessary to fill sixteen 
bits is 6.4 seconds. А more reasonable 
sample interval is one second, corres- 
ponding to 13 bits resolution. 

The frequency-counter software 

| used here is flexible in that the count 
period may be adjusted over a wide 
range so that a relatively fast sample 
may be obtained with only eight bits 
resolution, or a longer sample may be 
taken resulting in higher resolution. 
The circuit to follow provides a 
voltage-frequency conversion accu- 
racy to within a few counts in 10,000. 
Since the counting period is deter- 
mined by the crystal-controlled clock 
in the Model 100, an accuracy of up to 
one millivolt in five volts may be ex- 
pected. 
| The Datamite may be built from the 
parts kit provided by Jones Service and 
Design (see parts list) or hand-wired on 
|a perforated circuit board. If you're fa- 
miliar with printed circuit fabricaton, 
you may make your own board from 
Ithe layout shown here. The following 
instructions assume you are using the 








it. 

Assemble the printed circuit board 
by pushing the leads of the compo- 
nents through the labeled holes in the 
board, referring to the parts list for 
values. As each component is inserted, 
press it snugly to the top of the board 
with one finger and bend the leads 
outward where they protrude from the 





PORTABLE 100 AUGUST 1987 





CONVERSION 


bottom to hold the component in 
place. Observe the polarity marked on 


the board for C1 and C6, and be sure 
the IC's are inserted with pin one in the 
correct position. The offset null poten- 
tiometer, R6, is mounted with the slider 
toward the inside ofthe board. The two 
holes labeled J between R3 and IC-1 are 
connected with a wire jumper. When 
all components have been inserted, 
turn the board over and solder the 
connections using a low-power iron 
with a one-sixteenth-inch tip, being 
careful not to make solder bridges be- 
tween adjacent connections. Cut off 
the protruding leads. Solder the black 
wire from the battery connector to the 
hole in the board marked GND and a 
two-inch length of red wire to the hole 
marked POS. 

After the circuit board wiring is 
completed, lay it aside temporarily. 
Remove the protective covering from 
the cabinet panel, peel the paper back- 
ing from the panel decal, and stick it in 
place. With a sharp knife cut the decal 
material out of the holes for the switch 
and jacks. Mount the switch and solder 
the two red wires from the battery to 
the two switch terminals closest to the 
bottom of the panel. 

The optional external power jack, J3 
on the schematic, may be mounted in a 
hole drilled under the switch. Since the 
battery life is quite long, this jack is 
only necessary if you anticipate leav- 
ing the Datamite on for many hours at 
a time. Slide the circuit board into the 
case so that the components face the 
switch and the jacks will line up with 
the holes in the panel. The battery fits 
vertically on the right, its bottom slid- 
ing into the space where the ridges 
have been cut from the bottom of the 
case. 

The LM-331, IC-2, contains a 
switched precision current source, a 
comparator and a one-shot timer. The 
CA-3130A, IC-1, is connected as an in- 
tegrator that charges C3 at a rate de- 
pendent on the voltage applied to pin 
three, its non-inverting input. The in- 
tegrator output, pin six of IC-1, is fed to 
the positive comparator input of IC-2 
via pin seven. 

When this output reaches a value 
equal to the voltage supplied by R7/R8 
to the negative comparator input, pin 
six of IC-2, the one-shot timer is trig- 
gered. The timer stays on for a period 
determined by the values of C4 and R9. 
While it's on, the output of IC-2, pin 
three, is held low and the switchable 
current source is turned on. This cur- 
rent flows out of pin two, reversing the 
| charging of C3, thereby causing the 
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The inner workings of the Datamite. 


"VLTMTR.BA", including machine language THE dni) 


DATA statements copyright 1986 Kevin с. Jones } ИП 


CLS:PRINT;PRINT" A/D.BA LOADS. A MACHINE LANGUAGE! | ||| 


' PRINT" PROGRAM INTO MEMORY FROM 62900-62958" 


PRINT:PRINT" DO YOU WISH TO SAVE ANY) DATA Eu i PRINT | 
Y/N"; f 


HT 


SVS*INKEYS 


| ТЕ SVS="y" /oR SvS="y!" THEN CUS: PRINT! pray Save | j 
DATA AND RESTART A/D.BA";STOP |... ТИ ИНН) 
1180 ТЕ SVS="N" OR SVS="'n" THEN 100 ELSE 0) ҮШ 
| IF НТМЕМ>62899 THEN (CLEAR 256, $2993 ИШ 


168861900 JAUsCK?$5 I ABS CK4S6 Сеск: Gods; кун. 5-3) ИН 


| [110 FOR! DRACK то (Ck*54) READ DT | | ННН 
1120 IF DT<>PEEK(DR)THEN 140 | 111111 ПИ 
| /130 / NEXT DR: GOTO 170 FJERNE 
140 | RESTORE | | FE 
150! FOR DR=CK TO (CK+58) :READ DT:POKE DR, DT 
160 NEXT DR | 
170 CLS: PRINT: PRINT IT 
180 | PRINT" 1, MEASURE VOLTAGE OR CALIBRATE! И PRINS pf | 
| FREQUENCY (1! 
{190 PRINT" 3, 'USER PROGRAM" ; PRINT". 4. QbIT! 
200 SV$*INKEYS | | 
210 IF 5У54"1" THEN GOSUB 510 
220 IF SV$="2" THEN GOSUB 620 
230. IF SV$="3" THEN GOSUB 750 
240: IF 5У5«"4" THEN CLS:STOP 
250 





пи f 1 # 
IF SVS= СОТО 200 ELSE СОТО 170 / Listing continlues on! page 25; 
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Schematic of the Datamite УСО unit. 


For frequency measurements, dis- 
connect the black cassette plug from 


zero, no farther. Reconnect the calibra- 
tion source. Press C. The program will 
the Datamite and connect it to the un- 


ask if you want to calibrate, then will 
ask for the voltage. Fora fresh mercury 
cell, type in 1.351 then Enter. You will 
be returned to the voltage display that 


will now read the correct voltage. 
cal square wave under 10 kilohertz and 
of about one volt amplitude works 


known frequency source (a symmetri- 
best) through a .22 microfarad capaci- 
tor. Select "Frequency," number 2 on 
the menu, and the frequency will be 
displayed. The calibration here de- 


100 cassette 
input is ideally 
suited as a 
frequency 
counter. 


The Model 
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pin six of IC-1, 


sette if you have purchased it with 
the parts kit. If you type in the program 
manually, double check the accuracy 


to ramp downward. When the timer 
finishes its cycles, the output of IC-2, 
pin three, reverts tó its high state, the 
current source turns off, and the cycle 
repeats with the integrator output 
once more ramping upwards. Q1 in- 
verts the output of IC-2 and provides a 
voltage level compatible with the 

Type in the BASIC program listing 
VLTMTR.BA shown here, or load from 
of the data statements in lines 710-730. 


cassette input of the Model 100. 
These constitute the machine- 


output of the integrator, 


cas 


pends on the frequency of the CPU 
clock in the Model 100, and should be 


accurate to within a few hertz. 


language frequency counter portion of 


the software that is poked into memory 
from 62900 to 62958. If you make a mis- 


If you wish to fine-tune the calibra- 
tion and have an accurately known 
frequency source, you may do so by 
adjusting the sample time that is con- 
trolled by the BASIC variable RS in line 
630 of the program. Increasing or de- 
creasing this number will proportion- 
ately increase or decrease the sample 
time, and therefore the frequency cali- 
bration. If you wish to preserve your 
voltage calibration, return to the menu 


Select "Measure Voltage or Cali- 
brate" by hitting 1 at the VLTMTR.BA 
menu. А voltage will be printed on the 
screen. Disconnect the voltage stand- 
ard from the input ofthe Datamite. The 
voltage indicator on the screen should 
drop to near zero. Adjust the offset ad- 
justment, R6 on the Datamite, until you 


get a reading of a millivolt or two, then 
slowly back off until the reading is just 


could get a cold start, so save your files 

Plug the black cable from the 
cassette cable into the Datamite out- 
put. Run VLTMTR.BA and connect an 
accurately known calibration voltage 
over one volt to the input. A good cali- 
bration source is a fresh 1.35 volt mer- 
cury cell or you may use a regulated 
power supply and an accurately cali- 


take entering the data statements you 
as insurance. 
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from frequency mode before interrupt- 
ing the program. This is because vol- 
tage and frequency modes poke differ- 
ent sample times into the machine- 
language frequency counter program 
and the voltage sample time is replaced 
when the program leaves the fre- 
quency subroutine and returns to the 
menu. 

A user space is provided at line 750 in 
the software where you may insert 
your own analog-to-digital conversion 
programs. If you want your program to 
measure the input voltage of the Da- 
tamite, put in the line GOSUB 460. The 
BASIC variable VN will then contain 
the present value of the input voltage. 

You can control external devices 
using the motor relay in the Model 100 
(the smaller gray plug at the end of the 
cassette recorder cable). Don't try to 
control any current greater than 500 
milliamps, or the relay could be dam- 
aged. For example, suppose you wish 
to use the motor relay to light an LED if 
the input voltage to the Datamite is 
greater than two volts. You would use 
the following program: 


750 GOSUB 460 : IF VN22 THEN 
MOTOR ON : GOTO 750 ELSE 
MOTOR OFF : GOTO 750 


If you select User, program number 3 
on the menu, the above routine will 
turn the motor relay on any time the 
input voltage is more than two volts. 

The Datamite has endless applica- 
tions. By the addition of voltage divid- 
ers or a simple operational amplifier, 
the input voltage range can be ex- 
tended from millivolts to hundreds of 
volts, or it may be made to measure any 
other parameter that can be converted 
to a voltage: temperature, wind speed, 
barometric pressure, rainfall, illumina- 
tion and skin resistance, to name a few. 
Besides employing the Datamite to fire 
pottery, I have used it with a simple 
four-channel multiplexer to record 
weather data, and with the chart- 
recorder program mentioned in the 
parts list to graph micro-variations in 
barometric pressure. A project I'm con- 
templating for the future is a "Model 
100 enlarging computer" for the pho- 
tographic darkroom. 

So far, the only disadvantage found 
to owning the A/D is that the Model 
100 never seems to be available for let- 
ter writing and account-keeping be- 
cause it is tied up firing pottery or tak- 
ing data. 
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SUN PLOTTER By Louis С. Graue 








Here Comes 
the Sun 


Use your portable to track 
Sol's journey across the 
daytime sky. 
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his program for the Model 
100 calculates the azimuth 
and altitude of the sun for 
every hour of the day at a 
specified spot on the earth. 
The date, latitude, longitude, times, 
azimuths and altitudes are printed 
right on the screen. In addition, the 
path of the sun during the daytime is 
plotted against local time. The times of 
the local sunrise and sunset for the 
date are also printed on the screen. 
The program is mostly just for fun, 
but has some practical uses as well. If 
you wanted to plan window shading 
then the solar coordinates for various 
times of the year might be very useful. 
Modifications could be made to track 
the sun's path for a solar energy device. 
Fisherman and hunters can determine 
the legal times to operate, accident re- 
ports involving sun glare can be doc- 
umented, and so on. 
You can estimate the local time of the 
maximum altitude of the sun. When 
thesun crosses your meridian of longi- 
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tude, it is due south of you. Hence, the 
shadow cast by a vertical object will 
point true north. This can then be used 
to calibrate your rotator for your televi- 
sion or radio antenna. 

The method for finding solar coordi- 
nates is given in the Almanac for Compu- 
ters 1980, published by the Nautical 
Almanac Office. 

The calculations use the current 
months, day and year to generate the 
Julian date, Greenwich mean time, 
sidereal time, Greenwich hour angle 
and local hour angle. Trigonometry is 
then used to produce the solar azimuth 
and altitude. 

Greenwich is a borough of London, 
England. Mean solar time for the meri- 
dian at Greenwich is used as a basis for 
calculating time throughout most of 
the world. Julius Caesar introduced the 
Julian calendar in Rome in 46 B.C. The 
Julian date is a count of days and frac- 
tions of days beginning at Greenwich 
Mean Noon, January 1, 4713 B.C. The 
formula for calculating this from the 
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current date is given in line 390 of the 
program. 

Sidereal time is based on the axial 
and orbital rotation of the earth with 
reference to the background of stars. A 
sidereal day is 23 hours, 56 minutes, 
4.09 second in units of mean solar 
time. 

Formulas from the Nautical Almanac 
are used to calculate the right ascen- 
sion and declination of the sun. These 
are then used to with the local longi- 
tude and latitude to calculate the azi- 
muth and altitude of the sun at that 
location. To obtain a good understand- 
ing of how this is done requires some 
study of an astronomy or navigational 
textbook. 

Lines 100 through 195 set up the 
screen with a coordinate system and 
headings. After the calculations are 
made, data is displayed and points are 
plotted for each hour of the day within 
this framework. The constant KC - 
57.29578 in line 310 is used to convert 
degrees to radians. 
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Lines 350 through 370 pick out the yh Хул 
month, day and year stored in DATES, \ \ х NN N WW 
which is maintained by the Model 100. А Р хє М \ N Уу ‘A 1 AM 
Line 380 converts the year from two to "t 1 А ҮС 1 NN со M 1 
four digits and line 390 calculates the 242 4Ү AA х \ UN ХЭС \ 
Julian date. | Ka Ч УУ А AL M AV 4 AU х AV ANN 
The FOR-NEXT loop from line 400 CAE даа аа: 
" VS 


through line 670 calculates the sun's 
azimuth and altitude for each hour of 
the day. The variable UT is Universal 
(Greenwich) time and ES is the corres- 
ponding Eastern Standard Time. I will 
explain them to you so you will be able 
to change to your own local time. Zero 
hours UT is 1900 hours EST. Five hours 
UT is 0 hours EST; EST is five hours 
behind UT. In the program we run UT 
from 5 to 29 so that EST will run from 
zero to 24 hours. This is necessary so 
that the graph will be correct. For ex- 
ample, to adjust from the Pacific 
Standard Time (PST) zone we use the 
fact that PST is eight hours behind UT. 
Lines 400 and 410 should be changed to 
read as follows: 


NAN AM 5 хуул 
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400 FOR UT = 8 TO 32 
410 ES - 1600 * UT * 100 

































If you want the output to agree with 
your watch and hour watch is "h" 
hours less than UT, then subtract “h” 
hours from ES and run UT from ^h" to 
h*24. 

Line 658 sends us to a subroutine 
that updates the display of local time, 
altitude and azimuth numbers. We 
come back to line 659 where we check 
for a change in the sign of the sun's 
altitude. If there is a change we go to a 
subroutine to calculate the time of sun- 
rise or sunset. If this is the first change 
then the time of sunrise is computed. If 
this is the second change then the time 
of sunset is computed. This subroutine 
uses linear interpolation between the 
two altitudes to get the approximate 
time of zero altitude. Since the sun's 
path is concave downward, these ap- 
proximations will give a sunrise time 
slightly later and a sunset time a little 
earlier than true values. 

If you want to obtain very precise 
sunrise and sunset times then you can 
write a program using the main calcu- 
lating loop repeatedly to search for the 
time when the sun's altitude is zero. 

Line 665 checks for a positive alti- 
tude. If it is found to be positive, then 
thesun is above the horizon and we go 
toasubroutine that plots the sun's alti- 
tude versus local time. 
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When the FOR-NEXT loop is fin- 
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mains in a loop at line 800 so that the 
screen will not be disturbed by the 
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If your applications for this program 
would require frequent changes of the 
date or coordinates then you may wish 
to modify the program to ask for these 
values as input from the keyboard. It is 
interesting to substitute а variety of 
coordinates and dates. You'll notice 
quite a variation in the path of the sun 
for different dates or latitudes. m 
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Model 100/102 SEARCH.CO Model 200 
This program is perfect for the field journalist 
*Search and Replace Strings of up to 30 characters in length 
*Selective case sensitivity *TRUE Word count function! 
*Global file search *Individual file search/replace 
*Written in Machine Language so it USES LESS THAN 2 K RAM 


Model 100/102 SPRINT.CO Model 200 
Turn out professional quality correspondence 

This printer driver and text formatting program includes the 
following features: * Soft Print Preview via pixel plot * 

* Variable Line Width *Hanging Indent «Word Wrap 

* Variable Line Spacing *Direct Enter Printer Escape Codes 

*Flush Left or Right *Page Numbering 

*Auto Page Advance *Fully Customizable 

*Change Format via Menu AND/OR "Text" Format Commands 

*Runs virtually any parallel or serial printer up to 19.2 K Baud! 

*Machine language program requires under 2.7 K RAM 


SUPER CALCULATOR 
Turns your MODEL 100/102 or 200 into a scientific calculator! 
*Basic Math Functions *Reciprocals 
*Exponential Notation *Trigonometric functions 
*Square Roots *Three Accumulator Registers 
*Results on LCD-and/or stored in text-and/or printed on printer 


LAPTOP Word Processor 
M-100, 102, 200, NEC 8201A 
More than 45 features, yet only 3345 bytes long. 
Lightning fast — runs at 5,000 cps. Graph Mode, Mail 
merge, numbering, works on any printer. 
Only*19.95 х 2.50 S&H 
(Limited time at this low price) 


f 
M-100, 102, 200, NEC-8201A 
Lets you move keys to any position on the keyboard. Ex- 
cellent for Dvorak keyboard conversions. 
519.95 x 2.50 S&H 


RAM Pack 
M-100, 102, 200, Olivetti M-10, NEC-8201A 
Store up to 50% more text without adding RAM. You can 
actually stuff more into your computer by using RAM 
Pack. Machine language, relocatable, 529 bytes. 
29.95 x 2.50 S&H 


If not fully satisfied, return within 30 days for a complete refund. 
TO ORDER send check or money order for $24.95 for SPRINT or 
$14.95 for Super Calculator or $12.95 for SEARCH.CO plus $2.00 
shipping and handling to PEPTONE Software. SAVE Shipping costs 
by ordering more than one program! 

Specify if cassette or Tandy 3 1/2 in. disc. Add $3 for disc 
PEPTONE Software 


10112 Ebenshire Ct. 
Oakton, VA. 22124 


To order, send check, money order or your VISA/Master 
Card number & expiration date. Phone orders accepted. 


THE COVINGTON GROUP 


4519 Perry Ave N. 
Minneapolis, MN 55422 
Call 612-537-4910 
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BUBBLE REVIEW 


Industrial Strength 





n elephant may never forget, 

but à computer only re- 

members what it's told to 

remember. Well, up to cer- 
tain limits, that is — unlike the human 
or elephant brain, computer data stor- 
age is finite, expensive and compara- 
tively tiny. 

If you need a lot of memory, and a 
disk drive's not appropriate for your 
environment, then you don't have too 
many choices. You have multiple-RAM 
banks, such as the new 224K RAM 
bank from P.G. Design Electronics, or 
the 512K bubble memory from Sound- 
Sight Magnetic Bubble Memory. And 
that's about it. Neither is inexpensive 
— but in many cases, cost isn't the 
most important concern. 

On the surface — and legitimately, in 
most instances — the multiple-RAM 
bank solution is the best one. First of 
all, the P.G. Design 224K RAM bank, 
which gives a Model 100a total of eight 
32K RAM segments, costs $574. A 256K 
contiguous bubble memory costs $999 
for the first 128K, plus another $450 for 
the memory upgrade, for a total of 
51,449. If you're a Model 100 user who 
simply needs more memory, adding a 
multiple RAM bank or disk drive prob- 
ably is the most cost-effective solution. 


THINK AGAIN 


But many situations require more 
than the RAM banks can offer: contig- 
uous memory, rechargeable power for 
the memory and Model 100, and easy 
use from BASIC or machine-language. 
In these industrial-strength applica- 
tions, what's a mere $1,449? 

Of the many advantages that the 
bubble memory brings to the Model 
100, two stand out. One is the fact that 
the memorv is truly contiguous. In an 
unenhanced Model 100, there's a max- 
imum of 32K of memory available for 
programs, data and BASIC workspace. 
With a multiple-RAM bank installed, 
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Memory 


By Alan L. Zeichick 


such as P.G. Design's 224K bank, you 
don't have a nice, clean 256K — you 
have eight banks of 32K. That means 
that a program or data file can't grow to 
larger than 32K (actually, not even that 
large, since there's operating system 
overhead involved with each bank). 
Sorry, no massive 200K database, ac- 
cessible with a 24K database program. 
Even with the new utilities which 
allow programs in one bank to access 
data in another, you don't have one 
straight line of memory like you have 
in a 256K desktop MS-DOS computer. 
That's the fault of the 80C85 processor, 
which can understand only 64K RAM 
through its address registers; and half 
of that, 32K, is the Model 100 operating 
system. 

Enter the bubble. The bubble me- 
mory is a peripheral, not an extension 
of the system memory, connecting to 
the Model 100 through the system bus 
— the same way that the P.C.S.G. 
Chipmunk disk drive and the original 
Tandy Disk/Video Interface connected 
to the laptop computer. In just the 
same way that the Chipmunk can offer 
over 358K of contiguous random- 
access memory, so can the bubble offer 
512K. (And, the computer can't even 
tell the difference!) 

That value, 512K, is the maximum 
amount of memory currently available 
for the Model 100 in апу form, disk or 
RAM, contiguous or in banks. That's 
worth something, if the application re- 
quires that much memory. How much 
is it worth? Well, the selling price is the 
same $999 for the first 128K, plus $450 
per 128K expansion, or $2,349. 

And, while we're comparing the 
memory potential of the bubble me- 
mory against a disk drive, bear in mind 
that each has its advantages. With a 
disk drive, you have virtually unlim- 
ited storage — off-line. That is, you can 
have hundreds of megabytes of data 
stored, but only 100K (on a Tandy 
drive) or 358K (on the Chipmunk) is 
available to you at one time. With the 





bubble, you have only 512K — period. 
So, if you're looking for a data-backup 
media, bubble isn't for you. 

On the other hand, bubble memory 
is fast — nearly as fast as the CMOS 
RAM chips which provide main me- 
mory. If speed's an issue, a bubble me- 
mory is far superior to any mechanical 
device. And, an added feature: Since 
the bubble memory is a peripheral like 
a disk drive, instead of system memory 
like a multiple-bank RAM expansion, it 
retains its information even when the 
computer is cold-started. And, even 
longer: When Portable 100 received a re- 
view bubble unit from SoundSight, it 
came completely loaded with software 
and sample data. 

The elimination of moving parts 
gives the bubble other advantages, too: 
The unit can work in environments 
that would be unacceptable for a disk 
drive. For example, according to 
SoundSight, the bubble device can 
work in temperatures from -50 to 85 
degrees Celsius, and can withstand 500 
gravities of mechanical shock, com- 
pared to the 20 G limit for a mechanical 
disk drive. 


PLUG AND PLAY 


The SoundSight bubble memory de- 
vice is nearly child's play to install. The 
device, which is about the same size as 
the Model 100, only about half as thick, 
attaches to the bottom of the laptop, 
and connects to it through the system 
bus via a seemingly fragile cable, on the 
same idea as the Chipmunk disk drive 
or the Tandy Disk/Video Interface. The 
bubble also contains its own power 
supply — in the review system, seven 
rechargeable batteries — which can be 
used to power the Model 100, too. If 
you own a Tandy 102, SoundSight will 
substitute a system bus cable that will 
fit your computer. This is one instance 
where the Model 100 is superior to its 
younger sibling, since the Tandy 102 
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cable will be exposed instead of fully 
enclosed by the bubble device. 

The installation instructions com- 
prise one and a half pages of the bub- 
ble's owner's manual, not including 
two diagrams. I would have been happ- 
ier if the manual had more diagrams, 
especially for installing a microclip to 
the Model 100 battery compartment. 
The verbal instructions were vague, 
and the diagram wasn't very helpful. 

Once the bubble memory is in- 
stalled, the user is instructed to remove 
all machine-language .CO files from 
Model 100 RAM, and then do the ever- 
popular CALL 63012 from BASIC. This 
instructs the EPROM (yes, there's an 
option ROM included, and necessary) 
to create an invisible .CO file and a 
system file called Bubble in RAM. (Cal- 
ling 63012 consumed 1,622 bytes of 
RAM.) The bubble program looks, and 
acts, like one of the Tandy portable disk 
drive operating systems: A Model 100- 
like menu displays five screens, or 
pages, each containing a maximum of 
19 files. Don't confuse the bubble me- 
mory pages with RAM banks. The files 
are all stored in one location — just the 
file names can be grouped to enhance 
the organization of the 95 possible files. 

Function key one, V/RAM or V/bub, 
toggles the screen from a RAM file 
menu to a bubble file menu. This allows 
the bubble program to operate on 
Model 100 main RAM files; pressing F1 
toggles between bubble and RAM. 
When viewing the bubble files, press- 
ing the digit keys 7 through 5 shows 
the files in that respective memory 
page. 

Function key two, S/fl or Lifl, moves 
from to and from the bubble memory, 
depending whether the bubble or 
RAM menu is displayed. Unlike many 
of the portable disk drive operating 
systems, the software doesn't offer a 
chance to change a file's name during a 
file transfer. A separate file renaming 
function must be performed. 

A nice feature: The bubble memory 
directory is broken up into five pages. 
For example, to save a file TEST.DO 
from RAM into bubble directory two, 
run the bubble program, push F1 to 
display the RAM menu, move the 
wide-bar cursor to TEST.DO, press F2 
for S/fl, then one of the digit keys 1 
through 5. The save operation takes 
only a couple of seconds, during which 
time a light-emitting diode (LED) on 
the bubble device lights up and the 
bubble memory buzzes very quietly. 

Function keys five and seven, K/fl 
and Rnam, work on both RAM and 
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bubble files. F5, which kills or erases 
files, flashes a "Are you sure?" message 
at the bottom of the screen; pressing 
any key except Y cancels the operation. 
F7, file rename, asks "Enter new file 
name," after which the file's name is set 
to whatever you chose. 

The program should have more error 
checking. 1 attempted to rename a 
RAM file HI.DO to HI.BA, to see if the 
bubble program would refuse the op- 
eration. But the procedure completed 
— leaving me with a file HLBA.DO. 
Evidently, the Model 100 text editor 
doesn't care about file names, since it 
allowed me to edit and update HI.B- 
A.DO. BASIC refused to load or run the 
file, however, giving me a ?NM error. 
Similarly, I was able to end up with 
multiple files within a bubble page 
with the same name, but not in RAM 
—the bubble program gave me a “File 
already exists" message in the latter 
situation. 


UNMITIGATED GREED 


After evaluating of the multitude of 
portable disk drive operating systems, 
I felt that the bubble operating system 
should have offered more. Just a few 
samples: Dumping multiple files to the 
bubble through а mark/copy opera- 
tion; displaying each bubble and RAM 
file size; duplicating bubble files within 
the bubble for internal backup pur- 
poses and downloading from TEL- 
COM directly into bubble memory 
(not possible — I tried). Maybe since 
the bubble memory ties up both the 
system expansion bus and the option 
ROM socket, I wanted enough to com- 
pensate me for the lack of ability to use 
ROMs such as Cleuseau, Ultimate 
ROM II, Super-ROM and Disk Plus, not 
to mention the Chipmunk disk drive. 

While on that subject, I should men- 
tion that the portable disk drive seems 
to be compatible with bubble memory 
— as long as both aren't used simul- 
taneously. I loaded TS-DOS into my 
Model 100, and was able to use that 
software to copy files to and from the 
portable disk drive, then execute the 
bubble program to talk to the bubble 
memory device. 

Theonly conflict occurred in the area 
of RAM hooks for BASIC. Like all of the 
new portable disk drive operating sys- 
tems, the bubble program allows you 
to run, load and save files, and use se- 
quential file accessing to the disk drive 
(as device "B:"). It does this by taking 
advantage of the hooks, or RAM me- 
mory addresses, accessed by the 





Model 100 system ROM. So, trom 
BASIC you can open "B:DATA.DO" for 
output as device number one, and 
write hundreds of thousands of bytes 
of data to a single file. 

However, neither the bubble nor 
disk drive operating systems acknowl- 
edge each other's existence. | tried 
loading several operating system after 
the bubble program, and depending on 
which program was run last, I could 
access data files on either the disk drive 
or the bubble. As far as using both de- 
vices in the same program — forget it. 
It's not a hardware problem, since 
BASIC can read and write to the 
modem or serial port when the bub- 
ble's in use. But for the present, there's 
no software capable of using both the 
bubble and a disk drive. 

But the bubble offers something that 
the portable disk drive does not: real 
random-access through program con- 
trol. With the portable disk drive, the 
programmer only has sequential ac- 
cess, which means that a file that's 
opened for input can be read only top- 
to-bottom, and a file that's opened for 
output or append can only be added to, 
and only at the bottom. You can't 
change the third record of a 20-item 
database without reading and rewrit- 
ing the entire file. 

But with the bubble you can have 
true random-access manipulation of 
the memory — but it's only worth at- 
tempting if you're an experienced pro- 
grammer. It requires calls to the bub- 
ble's EPROM, and a fixed record length 
of 254 characters. It's a bit of work, 
since your BASIC program is responsi- 
ble for keeping track of pointers, telling 
the bubble's file-allocation table that a 
given sector is in use, and checking the 
table before using a sector. It’s not diffi- 
cult, if you're used to the principles 
involved with unidirectional linked 
lists, and are careful about debugging. 
The danger: Since random-access pro- 
gramming circumvents the bubble's 
file-management system, an erroneous 
or bug-ridden program can destroy or 
damage data or program files, requir- 
ing that the bubble be reinitialized. 
Fortunately, the reinitialization pro- 
gram is in the bubble ROM. 


SoundSight makes no bones about it: 
The bubble memory is not for the casual 
computer user. It’s a business tool, 
used by the government, large corpo- 
rations like Standard Oil of Ohio, and 
special applications. It's an excellent 
and unique tool — no question. Is it for 
you? Only you, perhaps after consulta- 


tion with SoundSight, can tell. ГЇ 
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ROM It Yourself 


Burning your own ROM isn't just possible — but also affordable. 


n the early days of the Model 100, 

commercial programs, like home- 

written BASIC programs, were 

distributed on cassette tape. Later, 
both hobbyists and professional pro- 
grammers began to use diskettes — 
both the 5.25-inch variety used by the 
Disk/Video Interface, and the smaller 
3.5-inch Chipmunk and Portable Disk 
Drive variety. Now, many commercial 
products, such as SuperROM, 
Guardian, Sardine, Lucid and Ultimate 
ROM II, are to be found on EPROMs, or 
eraseable programmable read-only memories. 
But despite services offered by com- 
panies such as Traveling Software, Por- 
table Computer Support Group and 
Polar Engineering, storing non- 
commercial software on an option 
ROM has been either unfeasible or just 
plain impossible. 

Enter Radoyle. Equipment from the 
San Diego-based firm provides the 
hardware and software needed to 
create both custom option ROMs as 
well as replacements for the Model 100 
operating system ROM. 





By Carl Oppedahl 


Get IA n Wc n ago 


Патра! 


WHAT'S IN A ROM 


Before you can store your own pro- 
grams on an EPROM, first you'll need 
to obtain one and make it work in the 
Model 100 family. Finding a blank 32- 
kilobyte EPROM is no problem; the 
commercially available EPROM that 
provides the nearest fit to the Model 
100 (the 27C256) costs only a few dol- 
lars. 

But it's not that easy to burn the 
EPROM itself. One is that specialized 
circuitry and voltages (not present in 
the Model 100) are needed to put bi- 
nary information onto the EPROM. 
The device that actually performs this 
function is known, appropriately 
enough, as a EPROM burner; many 
vendors make models that can handle 
the 27C256. Another reason is that the 
Model 100's non-standard option ROM 
socket pin arrangement isn't friendly 
to those commercially available 
EPROMs. 


Traveling Software, Polar Engineer- 








ing and Portable Computer Support 
Group offer option ROMs for the 
Model 100. Each company has its own 
method for adapting commercially 
available EPROMS for use in the option 
ROM socket. Radoyle uses its own me- 
thod, embodied in its two products, the 
ROM-OPT and ROM-STD modules. 

Radoyle's ROM-STD is a kit that al- 
lows an EPROM that you've burned 
(i.e., programmed) to be used in place 
of the operating system ROM. ROM- 
OPT kit allows an EPROM to be used in 
the option ROM socket. 

In each case, a printed circuit board 
about two inches square provides the 
necessary arrangement of signals. The 
EPROM sits above and off to one side 
of where it would be, had it been 
plugged directly into the socket. 

That takes care of the pin- 
arrangement problem in the Model 
100. But how do you burn the EPROM? 
One choice is Radoyle's TCJ-28, a test 
cip and jumper that lets you use 
nearly any commercial EPROM burner 

Text continues on page 60 





Powerful New Programs for your Radio Shack Model 100/102/200 


DO NOT ADJUST YOUR SCREEN... YOU DIDN'T GET WHAT YOU THOUGHT 
YOU WERE GETTING, DID YOU? 













... Nothing is wrong with your Model 100/102 that the 
new ULTRASCREEN™ program won't cure. 





If you bought a Model 100/102 for * the POWER to control left and 
word processing, you were looking right margins for the entire text, or 
for CONVENIENCE, FLEXIBILITY for individual paragraphs, 

and PORTABILITY. The problem * the POWER to number pages 
was, the built-in TEXT program was automatically In any location, and 
only HALF a word-processor - it * the POWER to preview the com- 
allowed you to enter the data into plete layout of your formatted text 
your computer and edit it, but didnt graphically, without embedded 
help you at all to set up that page in commands, before printing (using 
an attractive format for printing. PAGE PLOTT": 



























Normally, the Radio Shack™ Model 100/102 offers а 
screen with only a 320-character capacity - 40 charact- 
ers per line, by 8 lines. Furthermore, if a word is too big 
to fit at the end of a line, the built-in Text editor shifts 
the ENTIRE WORD to the next line (this is called "word 
wrapping"). While this makes the text easier to read (no 
split words), too much screen space is WASTED at the 
right of almost every line. 































Now, TEXT POWER™, "the best 
formatter there is for the Model 
100", according to reviews in both 
PORTABLE 100 and CREATIVE 
COMPUTER magazines, is the key 
which will unleash the capacity of 
your 100/102 to give you: Each version of TEXT POWER is 
customized for a particular printer, or 
* the POWER to create or edit text — group of printers, allowing the same 
files, and save them to disk or commands to be used, even if the 
cassette, without ever leaving the actual printer code varies from one 
program, machine to another. For example, 
«the POWER to format text auto- you can use the following features 






Now, ULTRASCREEN gives you the power of а 60- 
character by 10-line screen, thereby correcting the main 
design flaw of your Model 100/102 - the small screen. 
With no decrease in the legibility of the characters, 
ULTRASCREEN more than doubles the effective view- 
ing capacity of the 100/102: it increases the total num- 
ber of characters in the display from 320 to 600, and re- 
duces the number of word wraps by up to 1/3! 






























dditional features of ULTRASCREEN 188.1 



















+ 

ЙГ: 

== sitten entirel тіре = matically, with tremendous speed, | (individually or in combination, if your 
s Sac EN en Å gg ў * the POWER to use all the familiar particular printer supports them): 
usage Cless than 2.5КО,4 built-in TEXT features, such as boldface, condensed, double-strike, 
- Relocatable in memory - no problem to PASTE, CUT, COPY, etc. elite type, near-letter-quality (NLQ), 
ы x e tion with other machine “пе POWER to insert text at spe- ^ superscript and subscript, italics, 





cified locations in the master text underlining, etc. 

file, using MERGE TEXT™ (e.g. TEXT POWER also gives you the 
insert names and addresses in a ability to send automatic line feeds 
business letter), to your printer, and to advance the 
* the POWER to add headers and paper to the top of the next page, 
footers, which can be turned on or from within the text. 

off (or changed) from within the Optional support is available for 
text, INTERNATIONAL CHARACTER 

* the POWER to right-justify text, | SETS - including French, Spanish, 
and/or to center text vertically or © German, etc. - for use with virtually 
horizontally, all printers. 


оту DESCRIPTION. RIPTION |PRICE | TTL | 
Ш.ТВАЗСВЕЕМ(884.95 — | 




























Additional Features of ULTRASCREEN £00-102:4 
- Written entirely in machine 14:31 086) Fer speed oF 
peration and нїпїнин BAM usage ilet 5 than 2. em. 4 
- (ИН catable in HEM ey = по problen to Use in conjunction 

with other Machine language (в! н> 

= Full Model 10041028 char 15 supported including 
GRAPHICS and INTERNATIONAL НЕН 4 

= Гай, be us sed Pg 111 Шад йн зган 5 EM wea TEST. 






















TELCUM, къс. 21 Hell i нп EHSI ML ргозган.4 
- ESPECIALLY. SUITED FOR “ise” WITH TES T POWER. їйї, А + 















FOR CATALOGUE, WRITE: 


ULTRASOFT INNOVATIONS, ING. 1 YES! PLEASE SEND ME THE PRO- 
76 Main Street / P.O. Box 247 "DUCTS INDICATED AT RIGHT. 
Champlain, NY 12919-0247 

ORDER LINES: INAME 
(800) 448-4511 (U.S. except N.Y.) 'ADDR. 
(800) 962-1480 (N.Y. state) (CITY 
(800) 255-1133 (Ont. and Que.) i STATE 
Ask for Extension 313-18 ТЕГ. DAY 
For product information, call: gr ENER BY: LICHK/MO 







































ZIP EXT POWER ORDERS: 


Printer: 














514) 457-9293 i Осор. 
с Avisa O мс 
Orders shipped within 7 days of receipt (you will be informed of - # ЕХР 

any undue delay). Items ordered together are not necessarily в Е 
shipped the same day. TEXT POWER, PAGE PLOT and ' 


MERGE TEXT are registered trademarks of Hugo Ferreyra. ISIGNED 
Copyright ©1987 by UltraSoft Innovations, Inc. н 
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DIFFERENCES 


It's only a small percentage of the Tandy 
102's system ROM that's different from 


SA 


the Model 100. But even these small 
changes are significant. 


Weighing 
the 


Differences 


By Carl Oppedahl 


he press release announcing the new Tandy 102 touts it 
as "software and hardware" compatible with the vener- 
able Model 100, but there are significant, albeit small, 
software differences between the two, 

To write this article I made an exhaustive, byte-by- 
byte comparison and analysis of the ROM operating 
system and applications software of the Tandy 102 and 

Model 100. I disassembled and studied the 1.09 percent of ROM that 
differed between the two machines, and my findings are discussed here. 

Microsoft made changes in the areas of ROM having to do with 
keyboard decoding and LCD character generation. For example, the 
INKEY$ values generated by Code key sequences are different. To see 
this, run the following program: 


1 I$=INKEYS:IF LEN(I$) THEN PRINT ASC(I$) 
2 СОТО 1 


The program does nothing until you push a key that is meaningful to 
the computer. For example, if you push "A" (Shift and "a") the number 
65 is displayed, showing that the ASCII value for capital A is 65. If you 
push Shift (or Ctrl, or Grph, or Code) no number will be displayed, 
because none of those keys has an ASCII value. (They simply modify the 
value of some other key, such as a letter of the alphabet.) Each letter key 
by itself has an ASCII value, but some key combinations, such as Grph- 
D, do not have a value. As far as the computer is concerned, pushing 
Grph-D is like not even touching the keyboard. 

This leads to the first major difference between the 100 and 102: 
Certain Code key combinations that are meaningful (yield an INKEY$ 
value) in the 100 are meaningless in the 102, and vice versa. Model 100 
programs that depend on Code key input or display of Code characters, 
will require modification before they can run on the 102. 
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THE MODEM 
FOR PEOPLE 

WHO TAKE 

THEIR AGT 
ON THE ROAD. 


When you travel with your portable 
computer, make sure your communi- 
cations go with you. The WorldPort 
1200™ Portable Modem is the only 
modem you need, whether you travel 
across the country or around the 
world. 

While most portable computers offer 
an optional modem of some type, only 
the WorldPort 1200 gives you all the 
features required for true portability. 
Features like battery-powered, 
Hayes™ Command Set compatibility, 
Bell and CCITT standards, direct and 
acoustic cups interface for 300 and 
1200 bps, and compact size. 

Equally at home on your desktop, the 
WorldPort 1200 works with virtually 
any computer with a RS-232C serial 
port. No more of those dedicated 
internal modems that can only be 
used with one computer. 


The WorldPort 1200. At only $199, 
you can't afford to leave home 
without it. 


For more information or your nearest 
dealer, contact us today. 


TOUCHBASE 
SYSTEMS, INC. 
16 Green Acre Lane 
Northport, NY 11768 
(516) 261-0423 

Telex 6502848020 





Hayes is a registered trademark of Hayes Microcomputer Products, Inc 
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DIFFERENCES 


There are 10 combinations that are 
meaningful on the 100 but not on the 
102, and 10 others that are meaningful 
on the 102 but not on the 100. In addi- 
tion, there are 14 combinations that are 
meaningful on both computers but 
yield differing ASCII values. 

The ASCII values for which there are 
new Code combinations fall between 
lines 161 and 223. In the Model 100 any 
desired ASCII value could be gener- 
ated with a properly chosen key com- 
bination, and this remains the case in 
the 102. What has changed is the par- 
ticular key combination to use for cer- 
tain ASCII values. The portion of the 
102 ROM that brings about these 
changes is between location 7CA1 and 
7CF3 hex. 


DISPLAYED LCD 
CHARACTERS 


There is also a completely independ- 
ent way that characters have changed 
in the Tandy 102, and that is in the 
displayed character for selected ASCII 
values. For example, the 102 is able to 
display 10 characters the 100 cannot; 
these were apparently designed to 
permit use of the Tandy 102 in Scan- 
dinavian and Spanish-speaking coun- 
tries. The ROM changes to bring this 
about are in memory location 77BB to 
7B2F. 

The ROM region that defines the 
ASCII values displayable on the LCD 
was also modified to enhance the 
shape and readability of some charac- 
ters, including the shape of the letters 
B, C, D, p, q, s, and и. Each displayed 
character is composed of forty-eight 
pixels, six across and eight tall, and the 
ROM determines which ones are dark 
for a given ASCII value. (This is des- 
cribed in chapter 13.of Inside the Model 
100. The ROM pixel templates have 
been changed for the following values: 
66-68, 112, 113, 115, 117, 160, 162, 164, 
165, 169, 172-175, 177-179, 181, 183, 185, 
190-195, 197, 199, 200, 201, 206, 207, 216- 
218, and 223. 

Byte-by-byte comparison of the cor- 
responding regions of the Tandy 200 
ROM reveal that the Code keyboard 
values and enhanced LCD pixel maps 
of the 102 are identical to those of the 
200. This means, ironically, that BASIC 
programs written for the 102 that rely 
on Code characters at the keyboard or 
screen will run better on the 200 than 
on the 100. 

The two major categories of change 
in the 102 (the key-combination 
changes and the LCD pixel-map 
changes) can interact with each other, 
























and this shows up most prominently in 
text. A keystroke works its way to the 
screen in two steps: First the key com- 
bination is converted to a numerical 
ASCII value, and then the ASCII value 
is translated to a pixel pattern on the 
screen. If you put a 100 and a 102 side 
by side, and type into text files in the 
two machines, you will from time to 
time encounter a keystroke that dis- 
plays one way on the 100 and differ- 
ently on the 102. The important thing 
to realize is that the difference may 
arise due to changes in the keystroke- 
to-number routine or the number-to- 
screen routine. 


Here's an example of the former. If 
you're in a text file in the 100 and push 
CODE :-a, you will see on the screen an 
“а” with umlaut. In the 102 a Code-A 
gets you an “а” with an ague accent. 
The displayed characters differ be- 
cause Code-A means an ASCII value of 
182 in the 100 but means an ASCII 
value of 200 in the 102. In either compu- 

' ter, 182 means the “a” with an umlaut 
and 200 means the “a” with the ague 
accent. You can see this by printing 
CHR$(182) and CHR$(200) within 
BASIC in the two machines. 

Here's an example of a change in the 
number-to-screen routine. With the 
two computers side by side in text, 
push Grph-1. The 100 will show you an 
inverted exclamation point, while the 
102 will show you a Greek pi symbol. In 
either computer, a Grph-1 is treated as 
an ASCII value of 136. The differing 
display is due to the LCD pixel map 
assigned to the value 136. 

If you have the computer hooked up 
to a printer, or are telecommunicating, 
it's important to understand the differ- 
ence between the two situations. If you 
have typed a Grph-1 into text files in 
both a 100 and a 102, the two files will 
be identical when printed on paper 
even though they differ on the LCD 
screen. 

Most time/date information in the 
100 (and 102) is kept and updated by 
the clock chip in its own RAM, but the 
year is maintained in ordinary RAM by 
the operating system. Model 100 
owners have often seen the year ad- 
vance, so that what was 1986 this 
morning becomes 1989 by this after- 
noon. What the 100 operating system 
tries to do is check to see if the month 
has changed, and if it has the year gets 
incremented. The problem was that 
the routine was thrown off by inter- 
rupts and would sometimes get mis- 
taken about the month, and spuriously 
update the year. 

In the 102 the year-update routine 
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space, and so does the 102 when in 


RS- 


six unused bytes at the very end of the 


By PEEKing the second and third memory 
year-update routine was. There were 
Model 100 ROM, and they have been 


locations you can determine 
which computer yoy are working with. 


The value of Pi was incorrect in the 
Model 100, from the tenth decimal 
, at ROM location 33BF. Small 


232 mode. 
place on. This has been corrected in the 


102, 
on routine, to PRINTUSING, to the text 


changes have been made to the power- 
Find function and to the cassette Skip: 


(at location 1B8C to 1BAA hex) has 


simply been eliminated. 


The calendar functions have 
changed in one other way: the abbrevi- 


called into service. One Model 100 rou- 
tine at 7304 that I could see no use for (it 

Yes, the Tandy 102 is nearly “soft- 
ware and hardware" compatible with 
the 100. Tandy's introduction of the 102 
assures the continued health of the lap- 
top market by extending the useful life 
of the vast world of Model 100 soft- 


disk drive) has been gutted in the 102 
to make room for the PRINTUSING 


patch and the Telcommunications 


patch. 
or BASIC program written for the 100 


looked like a routine for a system-bus 
ware. Virtually any machine language 


Because of the differences between 


the 100 and 102, you may want your 
It was quite an engineering feat to 


squeeze all the familiar Model 100 
software into a mere 32K of ROM, and 


nearly every byte was spoken for. 

Some of the riew code landed on top 
of Suzuki, Hayashi, and Ricky, the 
never-displayed filenames for such 


which model of computer it's running 
in. One good way is by peeking the 


contents of the second and third loca- 


tions in ROM. 
Where did Microsoft find room for the 


BASIC program to be able to figure out 
added bytes? 


S. The ROM was changed 
at location 03C9 for this. You can still 


The default telcom stat setting (the 
one you get when the machine is new 
or cold-started) has been changed from 
M7I1E to M7I1D, disabling the 


menu is displayed as Jly on the Model 
XON/XOFF protocol. I expect this was 


100, while in the 102 it's Jul. This was 
done by changing the month table at 


5AFC. 


done to help users who would be con- 


fused by the locked-up keyboard that 
results when the distant computer 


ation for July appearing at the main 


sends a Ctrl 


will work fine on the 102. If, however, a 


program relies on Code keys or charac- 


things as the paste buffer and the un- 


manually enable or disable XON/XOFF 


— only the default has changed. 


ters, you may have to modify the pro- 


shoehorned in where the calendar | gram before running it on the 102.0 


named BASIC program. Some of it was 


Telcom has also been changed (at 
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Time to Program 


Taking a walk through the program-creation process. 
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даа 22 





















omputer programming has 
nothing to do with BASIC. 
Or machine language, C, or 
even the computer. Pro- 
gramming is a discipline, a method of 
solving problems. A computer pro- 
grammer breaks a task down into indi- 
vidual steps, each of which can be di- 
rectly translated into computer- 
understandable instructions. 

All of us, from time to time, have 
used datebooks to jot down anniver- 
saries, lunch date or business ap- 
pointments. The simplest datebook, of 
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By Alan L. Zeichick 








































ILLUSTRATION BY ELIZABETH MARITATO 











course, is a plain old calendar, with 
space near each day for printing 
memos and reminders. 

So let's use our laptop's BASIC to 
manufacture blank datebook calendar 
pages. 

Were we in the science-fiction world, 
we could just type on our Tandy 20,000 
keyboard, "Print off calendars for the 
year 2,040." But we're not, and "print 
calendar" isn't a computer-understand- 
able command (unless someone's al- 
ready given you such a program). 
That's where the programmer comes 
























in, breaking down the problem (mak- 
ing a datebook calendar) into smaller, 
easier-to-digest portions. 

Of course, a programmer does have to 
know what portions the computer can 
handle — and that's where his or her 
knowledge of a programming language 
(such as BASIC) comes in handy. But 
even if you're not fluent in BASIC, keep 
reading. With a copy of your BASIC 
manual, you should have no trouble 
understanding our simple program. 


BREAKING UP ISN'T 
HARD TO DO 


Programming is just like baking a 
cake. In fact, programs are often com- 
pared to recipes. 

The first step towards baking a ca- 
lendar is to define the major tasks that 
we must perform. Here they are, in the 
order in which we must perform them: 

е Decide which month and year to 
start with, and how many months are 
needed. 

е For each month: 

е Calculate the starting day of the 
week and number of days in that 
month. 

@ On a new sheet of paper, print the 
month and year, and the names of the 
days of the week. 

eFor each week (Sunday through 
Saturday) print boxes for each day. 

The first part looks pretty easy. 
Here's a rough sequence of statements 
that will fulfill those requirements. I'm 
ignoring the two-letter variable name 
restriction that laptop BASIC imposes; 
when we get ready to type in the list- 
ing, I'll change the long, meaningful 
names to some clever mnemonics. 


1000 PRINT "What's the starting 
month and year?" 

1010 PRINT "Please separate them 
with a comma." 

1020 INPUT MONTH, YEAR 

1030 IF YEAR « 100 THEN YEAR = 
YEAR + 1900 

1040 PRINT "How many calendars 
should I make?" 


1050 INPUT NUMBER 
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Line 1030 is one that many new pro- 
grammers wouldn't think of. Yes, it 
might be easier to prompt the user to 
type all four digits of the year, but why 
make more work for the user? Let the 
computer figure it out. 

(A truly user-friendly program 
should be able to figure out that "May 
1986," "6/86" and “6-1986” are all the 
same thing. We'll leave that capability 
as an exercise to the reader.) 

This part of the program should also 
check the validity of the input, reject- 
ing months numbered 15, for example. 
The full program listing will contain 
more of the data-checking statements. 

The second code part of our break- 
down isn't too difficult: 


2000 FOR LOOP - 1 TO NUMBER 


For those unfamiliar with the FOR- 
NEXT statement, this line instructs the 
computer to repeat a section of pro- 
gram code several times. The first time 
the section of code is executed, the var- 
iable LOOP will have the value 1; the 
second time, it will be equal to 2. This 
will continue until LOOP is equal to 
NUMBER, the number of months the 
user requested. The block of code to be 
repeated will include every line from 
line 2000 until the statement NEXT 
LOOP. 


PICK A DAY, ANY DAY 


Now, for a difficult process: finding 
which day of the week our input 
month starts on. Most date calcula- 
tions use pretty intricate formulas, and 
this one is no exception. 

The date-to-day formula is common. 
I plucked it out of a scheduling pro- 
gram I wrote several years ago, but it 
can be found in many computer refer- 
ence books. 

Here's an algorithm for determining 
upon which day of the week a given 
day falls: 





IF MONTH > 2 THEN WEEKDAY - 
365*YEAR + DAY + 31*(MONTH - 1) - 
INT (0.4*MONTH + 2.3) + IN- 
T(YEAR/4) - INT (4*INT((YEAR/100) + 
1) 


IF MONTH < 3 THEN WEEKDAY = 
365*YEAR + DAY + 31*(MONTH - 1) * 
INT ((YEAR - 1)/4) - (INT (%*IN- 
T(((YEAR - 1)/100) + 1))) 





WEEKDAY = WEEKDAY - INT 
(WEEKDAY/7)*7 
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A WEEKDAY value of 1 indicates 
Sunday, 2 is Monday, and 7 is Satur- 
day. In our program, we're always 
going to start on the first of the month, 
so we can exchange the variable DAY 
for the constant 1: 


3000 IF MONTH > 2 THEN 
WEEKDAY - 365*YEAR * 1 * 
31*(MONTH-1) - INT 
(0.4*MONTH + 2.3) + 
INT(YEAR/4) -INT (3/4* 
INT((YEAR/100) * 1)) ELSE 
WEEKDAY - 365*YEAR * 1 * 
31* MONTH - 1) * INT ((YEAR - 
1)/4) -(INT (3/4*INT(((YEAR - 
1)/100) + 1))) 

3010 WEEKDAY = WEEKDAY - INT 
(WEEKDAY/7)*7 

3020 IF WEEKDAY < 1 THEN 
WEEKDAY = 7 


The third part of our problem break- 
down also asks that we determine the 
number of days in each month. Micro- 
soft BASIC doesn't have a built-in func- 
tion to do that, and it's never heard the 
childhood rhyme, "Thirty days has...” 


Let's add some statements at the top 
ofthe program to predefine, or initialize, 
an array for the number of days in each 
month. While we're at it, let's teach it 


the days of the week and the names of 
the months. 


10 DIM DAYNAMES(7), 
МОМТНМАМЕ$(12), 
MONTHSIZE(12) 

20 FOR COUNT = 1 TO 7 

30 READ DAYNAMES(COUNT) 

40 NEXT COUNT 

50 DATA Sunday, Monday, Tuesday, 
Wednesday, Thursday, Friday, 
Saturday 

60 FOR COUNT = 1 TO 12 

70 READ MONTHNAMES(COUNT), 
MONTHSIZE(COUNT) 

80 NEXT COUNT 

90 DATA January, 31, February, 28, 
March, 31, April, 30, May, 31, June, 
30, July, 31, August, 31, September, 
30, October, 31, November, 30, 
December, 31 


The first statement, DIM, stands for 
dimension; it tells the computer that 
we're setting up three arrays, one for 
seven character strings, one for 12 
character strings, and one for 12 
numbers. 


Think of an array as a bunch of post- 
Office boxes, and the names of the ar- 
rays as individual post offices. The var- 
iable DAYNAMES(3) refers to the P.O. 
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Box 3 in the town of DAYNAMES. By 
using these references in programs, 
and by changing the P.O, Box number 
(called the index), we have a powerful 
way of storing and accessing informa- 
tion. 


By the way, according to the rules of 
Microsoft BASIC, we didn’t have to 
dimension DAYNAMES, since it has 
fewer than ten elements. I recommend 
that you dimension it anyway — it 
doesn’t cost anything, and then you 
can identify all of your arrays simply 
by checking out the DIM statement. 


BACK TO THE PROBLEM 


We still have to determine the 
number of days in the month that 
we're printing. It’s normally the 
number of days in the generic month 
— but watch out for leap years! 


3030 DAYS = MONTHSIZE(MONTH) 

3040 IF MONTH = 2 AND YEAR 
MOD 4 = 0 AND YEAR MOD 100 
<> 0 THEN DAYS = 29 


A leap year is defined as one which is 
divisible by 4, but not divisible by 100. 
The MOD (modulo) function returns 
the remainder after division. What 
we're doing is defining three condi- 
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tions which have to be met to produce 
a 29-day month: it must be February, 
the year must be evenly divisible by 
four, and the year must not be evenly 
divisible by 100. 


WEEK BY WEEK 


The next part of the problem break- 
down wants us to print the month and 
year at the top of a new sheet of paper. 
Let's assume that the last program exe- 
cuted prior to our calendar left us at the 
top of the page, and we'll end this 
month on a new sheet, too. 

It would be nice to center the month 
and year on the page, but before we do 
that, let's figure out how wide our ca- 
lendar will be. 


Using 10-cpi (characters per inch), 
there are 85 characters across on a 
standard letter-"ize sheet of computer 
paper. But let's leave wide margins, 
and use only 71 characters. That's ten 
characters for each day of the week, 
plus one character to conclude each 
line. And, let's begin ten characters 
(one inch) from the left-hand margin. 

The text we're going to print is 
should look like May, 1986 and we can 
produce that by adding the month's 
name, a comma, and the character re- 
presentation of the year together: 


4000 TITLES = 
MONTHNAMES(MONTH) + "," 
+ STRS(YEAR) 


The built-in function STR$ (string) 
converts the internal binary-format 
number to ASCII -format characters be- 
fore adding it to the character string. 


Centering a string requires printing 
spaces in front of it. The length of the 
area we're centering on is 71 spaces; if 
we subtract the length of our title, we'll 
know how much blank space we have, 
and dividing that amount by two 
should yield the number of spaces 
we'll need to print. How do we find the 
length of the title? With the built-in 
function LEN. 


4010 SPACES = (71 - LEN(TITLES))/2 + 
10 


Actually, we don't have to print spa- 
ces; we can use the TAB (tabulator) 
function to print to an exact column. 
Let's not forget to add the 10-character 
left-margin. Plus, when keying your 
program, don't leave a space between 
the word TABand the following paren- 
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‚ thesis; if you do, you'll get a error. 


Normally, such spaces are ignored, but 
not with this keyword. 


4020 LPRINT TAB(SPACES); TITLES 


LPRINT is the BASIC statement used 
to output information to the physical 
printer, rather than to the liquid- 
crystal display. After this, let's skip a 
few lines on the paper: 


4030 LPRINT 
4040 LPRINT 


Of the ten horizontal characters 
we're allotting to each day, the first will 
be a vertical line (we'll use a pipe, 
which is that character made up of two 
vertical lines) and the next nine will be 
blanks. Let's use a similar technique to 
center the names of the days within 
their boxes: 


4050 FOR DAYCOUNT = 1 TO 7 

4060 SPACES - (9 - 
LEN(DAYNAMES(DAYCOUNT))) 
/2 + 11 + DAYCOUNT*10 

4070 LPRINT TAB(SPACES); 
DAYNAMES(DAYCOUNT); 

4080 NEXT DAYCOUNT 

4090 LPRINT 


We're using a margin of 11 to com- 
pensate for the fact that we're ignoring 
the vertical-line part of the day field. 


The semicolon at the end of the 
LPRINT statement tells BASIC not to 
advance to the next lineon the page, so 
allof our weekday names will be on the 
same line. The final LPRINT, though, 


ends the sequence and jumps to a new 
line. 


DRUM ROLL, PLEASE 


Now comes the part we're all been 
waiting for: actually printing the ca- 
lendar. 


It makes sense to print the calendar 
week by week, since we're trying to 
match the standard calendar format. 
Although we're printing Sunday as the 
first day ofthe week, it's not always the 
first day of the month. 


Therefore we need to leave blank 
days at the beginning of the month if 
the first isn't a Sunday. If we're printing 
an October calendar and the first day of 
the month is Tuesday, then Monday 
would be October 0 and Sunday would 
be October -1. 


In line 5000, let's compute the date of 
that initial Sunday, the first day on our 
monthly calendar: 


5000 STARTDAY - 2 - DAYS 


Now we need to determine how 
many weeks we need to print. It's actu- 
ally the number of weeks needed to 
cover all the days from the starting 
Sunday through the last day in the 
month. That is represented by 
MONTHSIZE(MONTH) - STARTDAY. 
The number of weeks is that figure di- 
vided by 7 — and rounded upwards: 


5010 WEEKS = INT(((MONTHSIZE 
(MONTH) - STARTDAY) + 6)/7) 
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Atlast,a simple program 
designed for people who dread 


filling out time sheets. 
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THR АГЕН MEMO CALC РО 
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Track and store Activate up to White and file 
job times 10 alarms countless memos 


We all hate filling out time sheets. That's why theres The Executive Diary. 
Just enter a job number and it records time while you're using other functions, 
other programs or even when the computer is turned off. 

But that's not all. The Executive Diary comes with a memo file, calculator 
and 10-function alarm so you'll never miss an appointment. 

So give us a call. And never dread filling out a time sheet again. 

(214) 271-2358. Price: $49.95. 





FALLET | 


Powerful, 


( Printout time sheets 
convenient calculator 


or memos 


For Tandy model 10 and 20. I he Executive Diary 
Send $3 for users manual. Stradivarius Software Productions 
Refundable with purchase. 1109 Gardengate, Garland, Texas 75043 
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For Model 100 
NEC PC-8201 


KEYBOARD 


SafeSkin m PROTECTOR 


Finally! A keyboard cover that remains in place during use! 
SafeSkin prevents costly downtime and repairs due to liquid spills, dust, smoke, 
cigarette ashes, paper clips, staples and other environmental hazards. SafeSkin 
is made of ultra-thin, ultra-tough, clear flexible plastic, molded to fit every key 
and contour, allowing normal key response and feel. This custom fit cover is 
easily removed for cleaning and gives years of dependable service. Available for 
the Model 100, NEC PC-8201, IBM PC, XT, AT, Apple, C64 and many other 
popular computer models. Send 29.95, Check or M.O., Visa & MC include 
expiration date. Specify computer type. Dealer inquiries invited. Free brochure 


available. MERRIT COMPUTER PRODUCTS, INC. 
4561 South Westmoreland / Dallas, Texas 75237 / (214) 942-1142 
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How much vertical space can we 
allot to each week? There are a maxi- 
mum of six weeks in a month (using 
our above definition). A sheet of stand- 
ard paper has 66 lines, but we don't 
want to use more than 60, and we've 
used four for the title. That leaves 56 
—and 54 is evenly divisible by six, 
yielding nine. 


Each week, therefore, will use nine 
lines, with the first being a line of 71 
minus signs. The second line will con- 
tain the day number, right-justified in 
the 9-character field, and the last seven 
will only contain the vertical lines 
which separate the days from each 
other. 


Note that we'll only print the day 
number when the day is between the 
first and last days of the month. 

First, put out the top dividing line: 


5020 FOR WEEKCOUNT = 1 TO 
WEEKS 

5030 LPRINT TAB(10); 

5040 FOR DAYCOUNT = 1 TO7 


5050 LPRINT “+--..-.--- 2 
5060 МЕХТ DAYCOUNT 
5070 LPRINT “+” 


There are nine minus signs in the 
quoted expression on line 5050, fallow- 
ing the plus sign. The plus sign is used 
to indicate the junction of the vertical 
and horizontal dividers, The final plus 
terminates the dividing line. 


Next, print the line which contains 
the day numbers. (To type the pipe 
(vertical line) character, use the key se- 
quence Grph-Shift-Minus.) 


5080 LPRINT TAB(10); 

5090 FOR DAYCOUNT = 1 TO 7 

5100 LPRINT “|”, 

5110 IF STARTDAY >= 1 AND 
STARTDAY <= DAYS THEN 
LPRINT USING "fritt 
STARTDAY; ELSE LPRINT “”, 

5120 STARTDAY - STARTDAY * 1 

5130 NEXT DAYCOUNT 

5140 LPRINT “|” 


The USING clause of the LPRINT 
statement ensures that the day 
number will be right-justified in a nine- 
character field. The blank string in the 
ELSE clause, which is executed for 
those days outside of the month, 
simply prints nine spaces. 


We decided to have nine lines for 
each week, and we've used two. So, 
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let's print seven almost-blank lines: 


5140 FOR BLANKCOUNT = 1 TO 7 
5150 LPRINT TAB(10); 

5160 FOR DAYCOUNT =1 TO7 
5170 LPRINT “ 

5180 NEXT DAYCOUNT 

5190 LPRINT " |" 

5200 NEXT BLANKCOUNT 


Don't forget to indicate that we have 
more weeks to print: 


5210 NEXT WEEKCOUNT 


We're nearly done. To top this ca- 
lendar off, we have to insert the closing 
line for the last week, and jump to a 
new page by printing the special ASCII 
code number 12, which means "top of 
form": 


5220 LPRINT TAB(10); 

5230 FOR DAYCOUNT: “1ТО7 
5240 LPRINT “+--------- Å 

5250 NEXT DAYCOUNT 

5260 LPRINT:CHRS(12) 


Finally, we have to advance the 
month by one, and prepare to repeat 
the entire process by closing the FOR 
statement we introduced at step 2. 


6000 MONTH = MONTH + 1 

6010 IF MONTH > 12 THEN YEAR = 
YEAR + 1:MONTH = 1 

6020 NEXT LOOP 


THE FINAL VERSION 


If you assemble all of the lines used 
in the article, you have a complete, 
ready-to-use datebook program. Гуе 
only made two changes: adding some 
internal documents for the major part 
of the program, and abbreviating all 
the long variable names down to two 
letters. 


Don’t let any programmer kid you. 
Learning the programming language is 
the easiest part of programming, re- 
quiring that you study the manual. The 
hard part is conceptualizing the prob- 
lem as a series of very definite sequen- 
tial operations. Certainly, on the whole 
any task can seem overwhelming — be 
it developing a multi-user accounting 
system or only printing a datebook ca- 
lendar — but if you take it ane step ata 
time, you've got it made. - 
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THE 
Hower pole. 


Rechargeable Power-House for Tandy Models 
100, 200, 102 and many other 6V. devices 


* SAVES MONEY — Almost FREE POWER — only 
pennies per day. 

* MORE UPTIME — 8 to 15 hrs. per charge — even usable 
while charging from your transformer. 

* ADJUSTABLE — Screw adjust legs provide perfect 
height support. 

* RELOADABLE — Allows easy insertion of the Ni Cads 
of your choice. 

* DURABLE — Yet lightweight. Superior quality, satin- 
finished, machined aluminum. 

* CONVENIENT — No more awkward Ni Cad exchanges 
from charger to computer. 


$34.95 Plus postage 


the portable power со. 


P.O. BOX 2343, BOISE, IDAHO 83701 (208) 345-8292 
PATENT PENDING 


Circle 66 on Reader Service Card 


USE THE FULL POWER OF YOUR EPSON FX PRINTER 





with 


EPRINT.BA 





FAST-POWERFUL 
WORD PROCESSOR-FORMATTER-TYPESETTER 
for Model 100/200 Computers 
and Epson FX Printers 
Use and mix any of the 88 Epson FX print modes with 


PRECISION FULL JUSTIFICATION, Left Justification, Center 
Justification or Right Justification. 








COMPARE THESE FEATURES 
* AUTOMATIC PAGE NUMBERING е SUPERSCRIPTS AND SUBSCRIPTS 
6 HEADERS AND FOOTERS * DOUBLE STRIKING 
* AUTOMATIC INDENTATION * ADVANCE AND REVERSE PAPER FEED 
* AUTOMATIC CENTERING * APPENDED PRINTING OF FILES 
* FORMATTING ON ANY SIZE PAGE * MULTIPLE COPIES 
е LINE SPACING CONTROL TO 1/216" 9 REPETITION OF CHARACTERS 


*eUNDERLINING 
6 ITALICS 


* REPETITION OF CHARACTER STRINGS 
* ACCESS DOWNLOAD CHARACTER SET 


Over 150 printer and formatting commands can be given from 
control codes embedded in your TEXT file while you write. 
$45.00 + $5.00 postage and handling 


AND MASTERCARD ACCEPTED — NEW MEXICO RESIDENTS ADD LOCAL SALES TAX 


SUN BELT SOFTWARE 


2213 N. Main #33, Las Cruces, NM 88001 — (808) 524-3798 
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SPREADSHEET Ву С. N. Gilbert 


Put Your Best Guess 


ost companies go through 

a budgeting or forecasting 

sessioh once or twice a 

year. As with any other 
prediction, the results are just esti- 
mates that become quickly outdated. 
Typically, the first two months' figures 
will be fairly predictable, with accuracy 
dropping off steadily for the following 
months. 

The following Lucid spreadsheet can 
be used for financial budgeting or 
planning direct manpower either for 
an entire department or individual 
areas within a department. It should 
make any manager's job easier. 

We'll divide the manpower report 
into the following sections: 


1. Heading 

2. Forecast from Marketing 
3. Labor Hours 

4. Manpower Requirements 
5. Financial Data 


HEAD IT UP 


This spreadsheet is large. It con- 
sumes about 16 kilobytes (K) of ran- 
dom access memory (RAM). It uses co- 
lumns A through AB and 56 rows. 

To begin with, set the width of co- 
lumn A to 20 and the widths of co- 
lumns B through N to eight. The re- 
maining columns should remain at 
nine. 

Type in the file name and the initials 
of the designer and principle user in 


J'astmpr / Sid авари 21112) 


угл 
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Forward 





cell A1. Our title will be "FY '86 PRO- 
DUCTION — WIDGETS." Use a se- 
cond line for the name of the preparer 
of the information or data. 

We will want to know when we re- 
vise or print the spreadsheet. So in A2 
type REVISION:. Move to B2, press F1 


FY ° 86 PRODUCTION = WIDGETS 
PREPARED. BY: GNG, 


24 20 
БЕР+ * OCT 
1300 1500 
‚850 
300 


5580. 





(EDIT) and then Ctrl-D and the date 
will appear. Change the date whenever 
you modify or print the spreadsheet. In 
A4 type DAYS/MONTH. Heading to 
the right of column A will contain the 
number of work days in the month and 
the name of the month. In column B 
through M, we will input the projected 
work days for each month. 

Our fiscal calendar assumes a 4-4-5 
quarter. That means that regardless of 
the actual calendar, we always have 
four weeks in the first two months of 
the quarter and five weeks in the third. 
Also, our fiscal year begins in July. 

The following is a list of months and 
their respective work days used for the 
headings in B4 through M4: 





JUL 
AUG 
SEP 
OCT 
NOV 
DEC 


20 
20 
24 
20 
20 
18 


JAN 
FEB 
MAR 
APR 
MAY 
JUN 


20 
20 
24 
20 
20 
23 


Move to A5 and type the heading 
MODEL NUMBER. This represents the 
information that will appear below in 
column A. 

In N4, calculate the total number of 
work days with the formula 
+SUM(B4:M4). Drop the cursor to М5 
and type TOTAL. 

The production forecast example 
shows the forecast, in units, for each of 
five model numbers. This portion of 
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the spreadsheet will compare our cur- 
rent manpower with our future needs. 
The units should be typed in as shown, 
stopping at M11. You'll need to change 
the default setting so the numbers 
aren't displayed as decimals. 

Move to row 13. In column A type 
TOTAL. In B12, change the column 
with the formula +SUM(B7:B11). Repli- 
cate this formula from column B to co- 
lumn N. 

We'll need a spot to indicate the cur- 
rent number of employees. In A15, type 
CURRENT MANPOWER. Enter the 
number in B15 (18 in the example). 

Move to cell N7 and total the pro- 
duction quantity forecasted for each 
model with the formula *SUM(B7:M7). 
Replicate this to N11. 


STD 


0.3177 
0. 3294 


The labor hour calculations section of the 
spreadsheet. 


LABOR HOURS 


Each product we produce has a labor 
standard applied to it. This is the 
amount of time it will take to build on 
unit, usually expressed as a decimal. 
We'll use a separate section of the 
spreadsheet to calculate total labor 
hours for each product. 

Go to cell O4 and type in the heading 
FY '86. In O5 type STD. Move the cur- 
sor to P5, type +B5, and replicate this 
across to AB5. With the cursor in S3, 
type in the title of this section: LABOR 
HOURS CALCULATIONS. 

Move the cursor to cell O7. In O7 and 
O9, type in .3177. In O8, O10 and O11 
type in .3294, Because there are four 
decimal places, change the default set- 
ting for decimals from two to four. 

Use the following formulas for co- 
lumn P to calculate labor hours: 


Formula 
*B7*$07 
*B8*$O8 
+B9*$09 
+B10*$010 
+B11*$011 
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Replicate the formulas across to co- 
lumn AA. Note the dollar signs ($). 
These mean the values in column О 
will always be referenced and remain 
absolute and constant. 

To total the labor hours associated 
with each model, move to AB7 and 
type in the formula *SUM(P7:AA7). 
Replicate this down to АВИ. 

Now we'll total the labor hours for 
each month. In cell P13 type in the for- 
mula +SUM(P7:P11) and replicate this 
across to column AB13. 


MANPOWER 
REQUIREMENTS 


This is the section that will do all the 
work. When completed, all you'll have 
to do is enter in your forecast, the cur- 
rent number of employees you have, 
and then press F2 (Calc). After a few 
seconds your budget will be done. 

Move the cursor to A17 and type 
MANPOWER REQUIREMENTS. Be- 
cause each section is designed to be 
printed individually, we'll repeat some 
of the information from above. In A19 
type DAYS PER MONTH, and in A20 
type MONTH. Move the cursor to B19 
and type +B4 to bring down the 
number of days from row 4. We'll do 
the same thing for the name of the 
month. Type *B5 in B20. Copy both of 
these formulas from B4 and B5 across 
their respective row to column N. 


The following entries are for column 
B, but you should replicate each to co- 
lumn M. 


Since we may want to print this sec- 
tion as a single entity, we'll need to 
have the number of units we will be 
required to produce each month. This 
number is available from the labor sec- 
tion of the spreadsheet. 


Cell Entry 
A22 TOTAL UNITS 
B22 +B13 


We'll want to figure out the number 
of hours required to produce the total 
units if everyone worked 100 percent of 
the time, with no absenteeism and no 
problems. 


Cell Entry 
A23 TOTAL HOURS @ 100% 
B23 +Р13 


Because the number of work days 
differ every month, so will the number 
of hours one individual will work. We 
need to account for this. 


Cell Entry 
A24 HOURS PER PERIOD 
B24 +В19*8 


Now we will divide the number of 
hours at 100 percent by the hours in the 
period. You can see from our example 
that we need only 16 people, yet we 
have 18. Does that mean we have to lay 
two people off? Not necessarily. 


Cell Entry 
A25 TOT MNPWR @ 100% 
B25 +B23/B24 


Productivity means how effectively 
the employees work. It takes into con- 
sideration inefficiency, employee 
meetings, training, short duration ma- 
chine downtime, etc. Some of these 
things can be controlled by you, the 
boss. If you wish, you can use your 
own efficiency factor. 


Cell 
A26 
B26 


Ent 
PRODUCTIVITY 
+.82 


This next formula takes our man- 
power at 100 percent and divides it by 
the productivity factor. In this exam- 
ple, this tells us we need 19 people to 
do the work of 16, because the 16 are 
not 100 percent productive. So instead 
of laying off two people as we pre- 
viously thought, it looks like we'll need 
to hire an additional person. 


Cell Entry 
А27 MNPWR @ PRODUCTIVITY 
B27 +В25/В26 


The next formula is just another way 
to tell us how inefficient we really are. 
We will use this information later in our 
financial section. 


Cell Entry 
A28 HOURS @ PRODUCTIVITY 
B28 +В23/В26 


The next three lines are what I con- 
sider uncontrollable items. 1 assume 
that four percent of the employees will 
be absent at any given time. Your rate 
may be higher or lower. 


Cell Entry 
A29 ABSENTEEISM - AVG 
B29 +B28*.04 


There are times when material ar- 
rives that does not meet your specifica- 
tions. You have to decide whether to 
return it to the vendor, or rework or 
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SPREADSHEET 


sort it at their cost. If you use your own 
manpower to rework, you'll need to 
plan for it. I feel one percent of the 
hours is sufficient to cover vendor re- 
work. This might be too much for any 
given month, but over 12 months, it's 
about right. 


Cell Entry 
A30 VENDOR WORK ORDERS 
B30 +В28*.01 


Sometimes employees have emer- 
gencies or illnesses that require taking 
some vacation time. This makes plan- 
ning ahead for vacations difficult. I as- 
sume one percent straight across the 
board to cover employee vacations; 
again, you may need to change this to 
correspond with your own figures. 


Cell Entry 
A31 UNPLANNED VACATIONS 
B31 +B28*.01 


When I receive a report such as this, I 
don't want to have to search for infor- 
mation. I want to see the figures near 
the section I will be needing it for. Also, 
I believe all manual inputs should be 
near the top to improve the efficiency 
of the person inputting the data. 

This is simply the current manpower 
times the number of hours in the pe- 
riod that project our manpower needs. 


Employees 
are not 100 
percent 
efficient. 


Cell 
A32 
B32 


Entry 
CURRENT MANPOWER 
*$B15 


The next formula takes the current 
manpower times the number of hours 
in the period that project our man- 
power needs. 


Cell Entry 
A33 CURRENT HOURS 
B33 +В32*В24 


Enter some blank lines to offset the 
above from the calculations below. 


Cell Entry 


A34 blank 
B34 blank 
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The manpower requirements section of the spreadsheet. 


Now take the hours (incorporating 
our productivity factor) and add the 
uncontrolled hours of absenteeism, 
unplanned vacations and vendor re- 
work. 


Cell Entry 
A35 PROPOSED HOURS 
B35 +SUM(B28:B31) 


Now divide the proposed hours by 
the hours in the period. 


Cell Entry 
A36 PROPOSED MANPOWER 
B36 +B35/B24 


Here, we'll subtract the proposed 
manpower from the current man- 
power. If the number is negative, we'll 
need to hire some employees; if it's pos- 
itive, we'll transfer or lay off some peo- 
ple. 


Cell Entry 
A38 MNPWR VAR/ACTUAL 
B38 +В32-В36 


If the current hours are greater than 
the proposed hours, obviously we 
won't need to work any overtime, so 


the next formula will print out a zero. If 
overtime is required the formula will 
calculate how many hours and print it 
out. This should aid you in your deci- 
sion to either hire more people or work 
more hours, whichever is more eco- 
nomically feasible. In our example, this 
report was run on June 25th, and it 
shows a need to work 399 overtime 
hours in July or hire two people. Hiring 
two people and training them takes 
time, but since August shows the same 
need it might be wise to hire them and 
work overtime until they reach an effi- 
cient pace. 


Cell Entry 

A39 O.T. REQD е EQUIV 

B39 +(B35>B33)&(B35=B33) 
+B35-B33 


Notice we did not place а formula in 
B42 because we are comparing one 
month with the previous one. The for- 
mula is saying that if the manpower in 
August is less than July, then subtract 
July from August and multiply the re- 
sult by the hours in the month. If this is 
not true, then print a zero. Our exam- 
ple says we need 601 hours to level 
September with August. If we look 
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The overhead absorption section of the 
spreadsheet. 


ahead to October, November De- 
cember, you'll see we have a bubble in 
December and a small problem in both 
October and November. To level the 
manpower in September we can either 
move some of the load from August 
into September and move some hours 
from October and possibly November. 

You now have enough information 
to discuss the problem intelligently. 
Bear in mind the declining accuracy of 
the forecast: Our example starts with 
June, which means July and August are 
somewhat accurate, September proba- 
bly isn't. 


Cell 
A42 
B42 
C42 


Ent 

HOURS TO LEVEL 
blank 

+(C36<B36) &(C36-B36) 
*((C36-B36)*C24) 


The last thing to do with this section 

is to total some of the rows. Rows 25, 27, 

2 and 36 are not totalled. Row 26 is 

averaged. The reason is that most 

companies would not have a constant 

productivity factor. The formula to av- 
erage is: 


*SUM((B26:M26)/CNT(B26:M26) 


The remaining rows are totalled with 
the formula *SUM(B22:M22), with the 
row number changing respectively. 


THE FINANCIAL DATA 


Because so much information ap- 
pears in this report, we have to do 
some further calculations for our 
budget. Go to A46 and type FINAN- 
CIAL DATA. In A48 type (IN DOL- 
LARS). In columns B48 to N48, repli- 
cate the formula *B5 to bring down the 
month headings. 
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Again, the following formulas are for 
column B, these should be replicated to 
column M. 

Our next formula simply takes the 
difference between the hours at 100 
percent and the hours with our pro- 
ductivity factor and multiplies the re- 
sult by our average wage rate, in this 
case $6.50. 


Cell Entry 
A50 CONTROL INEFF'S 
B50 +((В28-В23)*6.50 


The next formula is similar to the one 
above, except we are costing our un- 
controllable inefficiencies such as ab- 
senteeism, vendor rework and un- 
planned vacations. 


Cell Entry 
А51 UNCONTROL INEFF'S 
B51 +SUN(B29:B31)*6.50 


Because overtime is usually one and 
one-half times the normal rate of pay, 
we multiply the overtime hours times 
the average overtime rate. 


Cell Entry 
А52 OT COST W/PREMIUM 
B52 +B39*(1.5*6.50) 


Every product that we produce con- 
tributes to our overhead, so some ofthe 
money we earn from the sale of our 
product has to pay for the wages of our 
indirect labor. Each product contrib- 
utes a certain percent of its value. 


Cell Entry 
A53 OVERHEAD ABSORPTION 
В53 +P28 


We need to design a section to per- 
form our overhead calculations. Move 
the cursor to O19 and type in FY ‘86, 
and O/H RATE in O20. In columns P20 


to N20, type the names of the months. 
At S18, type OVERHEAD ABSORP- 
TION CALCULATIONS. Е 

Below are the entries Юг columns О 
and P; the formulas in column P should 
be replicated across to column M. 


Cell 
022 
023 
024 
O25 
O26 
P22 
P23 
P24 
P25 
P26 
Р27 
P28 +SUM(P22:P26) 


We'll want to know the total over- 
head for each of our models, so move 
the cursor to N22. The formula is 
+SUM(P22:M22); this should be repli- 
cated to M26. In M28, find the total 
with *SUM(N22:N26). Then return to 
N50 and total our financial data with 
the formula +SUM(B50:M50), repli- 
cated to N53. 

If you haven't already, set the default 
decimal places to zero for the entire 
spreadsheet, with the exception of the 
row 26, column O, rows 7 through 11 
and rows 22 through 26. 


CONCLUSION 

This particular spreadsheet deals 
strictly with direct labor, but you could 
carry it a step further by adding lines 
for indirect labor. Another option 
would be to cost the entire labor hours 
by adding a line in the financial section. 
It would be just as easy to add a cost of 
sales for each month. If your depart- 
ment is into zero base budgeting, you 
have the justification for your depart- 
ment right here. 


Entry 

1.31 

1.67 

1.31 

1.67 

1.67 
+B7*$022 
+B8*5023 
+B9*$024 
+B10*5025 
*B11*$O26 
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TEXTMERGE By Alan L. Zeichick 


Do-It-Yourself 


Lette 


se lextMerge 
to create 
personalized 
letters from 
your mailing 
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uick: What's the 
first program 
that's usually im- 
plemented on any 
new computer? 
If you answered 
BASIC, you're 
probably right. 
But what about 
the first application? Well, I'd guess 
text formatting. 

Even though the Model 100-series of 
computers has a built-in text editor, 
the early issues of Portable 100 are filled 
with numerous ads for third-party, 
cassette-based text formatting soft- 
ware. 

The earliest such software was writ- 
ten in BASIC; later, adventurous pro- 
grammers developed assembly- 
language preducts. Today most high- 
powered laptop text formatters are in 
ROM — such as Super ROM and Ulti- 
mate ROM II — but BASIC text format- 
ters are still available. 

TEXT.BA, which works on the Model 
100 and Tandy 102 and 200, is written 
entirely in BASIC, with no nasty peeks, 
pokes or calls. Plus it provides a power- 
ful mail-merge feature (as pioneered by 
microcomputer text formatters like 
Wordstar). And the whole thing fits 
into 2.4K of RAM. 

TEXT.BA started out life as a simple 
mail-merge program called MERG- 
E.BA. But after the merge program was 
written, it seemed silly not to turn it 
into a regular text formatter. That's 


why the program has some interesting 
limitations. To run TEXT.BA as a text 
formatter, you'll need a document file. 
But the file can't be too big — say, no 
larger than 5,000 characters — unless 
you want to change the size of the 
CLEAR statement. Why? Because the 
program copies the entire contents of 
the document into an array (DA$, for 
document array), instead of reading 
the file one line at a time like most text 
formatters. 

From the main menu, select 
TEXT.BA. The program will prompt 
you for the name of a document file; 
enter the name here. The program then 
pauses for a few seconds to read the 
document. If the file's not found or if it 
exceeds the amount of available string 
space, you'll see an appropriate error 
message. 

You'll then be asked for the name ofa 
merge file. That's the one that contains 
the data to be used in making form 
letters. We'll get to that shortly; for 
now, press ENTER again to indicate 
that you're just formatting a single 
document. TEXT.BA now prints the 
document on the attached parallel 
printer. (It's not a very difficult modifi- 
cation to use a serial printer. Just 
change the LPRINT statements to 
PRINT #3 and open the serial port for 
output as device number three.) 

Your printed output will be format- 
ted according to parameters given at 
the start of the program. You have full 
control over the size of the left-hand 
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margin, the maximum length of a 
printed line, the total size of the paper 
and the number of lines that actually 
print on a page. These features are 
handy not only for calibrating your 
printer, but also for printing on odd- 
size forms, such as custom invoices or 
continuous-form postcards. 

TEXT.BA gives you control over sev- 
eral other print features, too. If you're 
using single-cut sheets of letterhead, or 
if your printer doesn't have a tractor 
feed, you can instruct TEXT to stop 
after each page, and wait for you to 
load another sheet. You can select sin- 
gle or double spacing. Finally, you can 
tell TEXT to send a line feed after each 
carriage return. Some early Tandy 
printers require an explicit line feed 
character (ASCII 10), whereas most 
others assume a line feed after a car- 
riage return (ASCII 13). The basic rule: 
If your printer prints line after line 
without advancing the paper, you 
need to select line-feed mode. If the 
printer double-spaces when you've ac- 
tually selected single-spaced text, you 
don't want line-feed mode. 

That's the simple application of 


TEXT.BA. But more is in store: mail 
merge. 


FORMS UNLIMITED 


The expression mail merge harks back 
to the original use of this process; tak- 
ing names from a list and generating 
individual letters. You're all familiar 
with them, since they often appear as 
advertising promotions for sweep- 
stakes. The process works by taking a 
sample document called the template, 
and a database called the merge file. The 
template letter has special fields, high- 
lighted by delimiters. In our case, the 
delimiter is the backslash character, 
typed as Grph-Minus on the laptop 
keyboard. 

Within the template, regular text is 
mixed with field names surrounded by 
backslashes. One example might be 
Dear WameY another might be Your 
payment of \Amount\ is overdue. In those 
examples, the actual name or amount 
will be substituted when a form letter 
is printed — and will vary for each let- 
ter. 

The merge file is a little bit more 








complex. It's actually a database — and 
it's possible to write a BASIC program 
that creates and modifies this database. 

The first line of the merge file con- 
tains the number of distinct fields. 

The second line contains all the field 
names, separated by commas, with no 
spaces after the commas. These names 
must be identical to those used by the 
document template. You don't have to 
use all fields in your document — but 
every name in the document must 
match a field in the merge file. An ex- 
ample ofthe second line would be Мате, 
Address, City, State, ZIP. 

The following lines contain the ac- 
tual data. In this example, each line 
must have exactly five fields; if a field is 
blank, simply put in two commas. 

If a data item contains a comma, the 
item must be surrounded by double 
quotes. Were I а medical doctor, my 
line field would read "Alan Zeichick, 
MD”, etc. Contrary to the rules of Eng- 
lish punctuation, remember that the 
delimiting comma goes outside the 
closing quote. 

Those are the basics of setting up a 
merge file; once the file's created, be 








THINKING OF UPGRADING? 


Think Telecommuter® when it's time to move from your trusty 
Model 100, 102 or 200 to an MS DOS portable. 


Telecommuter is a communica- 
tions and word processing program 
that runs on MS DOS portable 
and desktop computers made by 
companies like IBM, Zenith, Radio 
Shack, Toshiba, and Sharp. 

The special thing about Telecom- 
muter is that many TC commands 
are just like those of the Model 100 
family. 

Еог example, in the TC Word 
Processor you'll find Copy, Cut and 
Select in familiar places. Load and 
Save are there, too, and they work 
with disk files and complete DOS 
directory trees. 


TC Telcom has Find, Call, Stat 
and Term, just where you'd expect 
to find them on your Model 100. 
And your ADRS.DO files will 
work fine on your MS DOS 
computer. 





Can you imagine a 
Model 100 with 
MS DOS capabilities? 


Well, we can! We added many 
powerful features, such as Search 
and Replace, lots of printing 
options, and file formatting with 
headers, footers, pagination and 
justification. 


The latest version of TC sports a 
complete Address Data Base and 
Mail Merge capability. With Tele- 
commuter, your MS DOS com- 
puter can make both voice and data 
calls. Keep a running call record in 
a note file attached to each address 
record in your data base. 


Many Model 100 owners use 
Telecommuter's Host Mode to 


stay in touch with their office or 
home computer when on the road. 
TC Fast File Transfer moves files 
quickly between your Model 100 
and an MS DOS computer over 
our null modem cable. 


Call or write to order Telecom- 
muter for only $200. If you'd like to 
try our software on your MS DOS 
computer before buying, ask for a 
free TC Trial Disk. This disk con- 
tains the new TC Address Data 
Base, so you can put it right to 
work handling your telephone calls. 





Call us today! 


1-617-647-1098 


Sigea Systems, Inc. 
19 Pelham Road, 
Weston, MA 02193 
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sure you've got the right number of 
items on each data line. Then make up 
your document using the exact field 
names defined in the merge file. If you 
use a field name in your template that 
you've not defined in your merge file, 
or you make a typographical error, 
TEXT.BA will give you an appropriate 
error message:\ Naem^ isn't in the merge 
file. 



















Toaay most 
high-powered 
laptop text 
formatters are 

in ROM. 













One error that TEXT.BA won't warn 
you about is failing to place the closing 
backslash on a variable name while 
you're editing the document.So, if you 
get an unusual error message, that 
should be the first thing to check. 

When TEXT.BA displays an error 
message, it'll give you wo options. 
Pressing Esc returns you to the main 
menu; that's the option to pick if you 
havean erroneous field name. Pressing 
any other key re-runs TEXT.BA from 
the start; do that when you type in he 
template or merge-file name incor- 
rectly. If TEXT.BA advises you that you 
need to CLEAR more string space or 
redimension an array, press Shift- 
Break and modify the appropriate pro- 
gram lines. 

In case you're wondering what to do 
with mail-merge, here are a few starter 
ideas. I'm sure you'll come up with 
several of your own once you get 
started: 

е Create mailing labels by setting the 
page length (LP$) equal to six and by 
placing the appropriate fields into your 
document template. 

© Produce custom invoices by ad- 
| justing the page length and margins to 
the specifics of your pre-printed forms, 
or by creating the form as part of your 
template. This applies to computer 
generated checks too. 

е Use TEXT.BA to print library cards. 

Note that if you're using a disk drive 
(such as the Tandy DVI or portable 
disk drive), and you have a random 
access operating system that lets you 
use disk files for input and output, you 
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can access those files with TEXT.BA. 
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МО ЕККОК5 НЕКЕ Nes TON 


I've tried to write TEXT.BA in a rea- 
sonably coherent and structured fa- 
shion, but it's difficult to write true 
structured programs with the Model 
100 BASIC. So I originally developed 
TEXT.BA on my Tandy MS-DOS com- 
puter, using the Microsoft GW- 
BASIC's WHILE statement, then re- 
wrote the loops using IF-GOTO com- 
binations on the Model 100. The GOTO 
statement is only used for make and 
exit loops. 

Actually there's one other use of the 
GOTO: error-trapping statements. 
There are many reasons why the pro- 
gram can crash: a file is missing or its 
name is incorrectly given, running out 
of data, duplicating a file name ora field 
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specifying an invalid field name. 
There's no reason to treat BASIC er- 

rors and software errors differently. 

With its ON ERROR GOTO and 


TRAVEL CASE 


Do you carry your laptop with you? Do you 
want access to it conveniently and quickly? 
TRAVEL CASE is the answer, When work- 
ing at your desk or on the plane, convert 
TRAVEL CASE into a typing easel 






















Hard sides protect your computer from 
bumps. The navy blue nylon case attaches 
to the computer with Velcro and removes 
instantly. Only slightly larger than the com- 
puter. It will even fit into your briefcase. 















New multi-program ROMS, memory boards 
and the TRAVEL CASE can make your 
lightweight M200 or M100 a stand alone 
computer. The business person, engineer, 
and student welcome this freedom 






е HARD CASE 
@ ATTACHES QUICKLY 
© DURABLE AND COMPACT 
@ ALL PORTS ACCESSIBLE 
@ ALL SWITCHES ACCESSIBLE 
@ CONVERTS TO TYPING EASEL 
@ REMOVABLE SHOULDER STRAP 
















VISA, M/C, check or money order for SIMONS 


PRODUCTS 
$34.95 plus $5.00 shipping and handling ag 4 
(Minnesota residents add 6% salestax. 10908 GLEN WILDING LANE 


Specify Model 100, Tandy 102, ог Tandy BLOOMINGTON MN. 55431 
200. 







1612) 881 2936 


Circle 60 on Reader Service Card 


52 









\ “190 XN vi \ 


х 17507 INPUT", "What хэн МААЛА uie кора 
NER DF, NAG ъ= 9" TREN, BA AN л 1 
«1770, PRINT Co) 'SPACES(80.)s Å 
1789 IE .INSTR(NAS , 
AATOM OPEN WAS FOR INPUT nå V Vos t Rh AV 


‚1820. ^ deiade ANNAN read, (tion! К 


1840, jer ` А M 





* 1869- FoR” Рад TO jn. үс NY үл 

Е“ЕОЕ(2) THEN 194 AC 

л 1880 SR AN NN 
e 






`\ 
ХЭЛЭХЭЭ v DN VANN AN 
518501”, оре нета GRSA | 
“1969, ur peso. THEN 94800 DDRS, Åse) NNN M NN NM 
А Ay 


name is missing from the merge file. BU Тате AVA х Хо МА NANA VAAR 
Some error conditions are noticed by | |: „1984: ", совив, EM Ам AA AN AM X. хүс ЕС ү A 
BASIC, like running out of string space; | | 998 | ЗЕ werd, vhi reiten, AA ONS 
others are software related, such as || Lå {DTEDT4 be: n AC 


«72000: E Kuk 1940". 





E =O. Мыз, изи, or 



























ARPS}, осн 
A t AES да 


VAN AS, ух ^ 
c 
























855) % ANN NNN 


















МАМА күз 
"ъъ X ce 
95% 1». AVA 


2 ` 















DVORAK 


KEYBOARD SYSTEM 
Software 










Model 100/ 102 — Tandy 200 
— NEC 8201 — 





Increased speed & accuracy 
Relaxed feel — less fatigue 
More efficient, casier to learn 






Easy to use — transparent 
Run it once and forget it 






Small — less than 500 bytes 
Compatible with almost 
any other software 
see article in 
Portable 100 (July '86) 


$24.95 


on cassette 








Tri— Mike Network East 
ЗЭ Virginia Dr., #22 
Monroe, MI 48161 

(313) 242-9693 (after 4 p.rn. ET) 
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ањ upgrade your Model 102 
or your old Model 100 to 256K of 
RAM or use the budget unit for 160K. 
That little cartridge simply plugs onto the 
back of the Model 102. That's all there is to it. Buy 
several if you like, because they don't lose your files when you un- 
plug them. (For the older type Model 100 we have a special shape 

that goes inside the little back compartment). 


Like eight Model 102's in one. 


You then have 8 banks of RAM of 32K each. The additional seven 
banks also work just like your Main Menu. Push a function key: 
you are in the second bank. Push again, the third and so forth 
until you are back to your original bank. Its built-in NiCad bat- 
tery recharges right from the Model 102 and is guaranteed for a 
full year. 


Copy a file from bank to bank with a function key. 


Each bank is like having another Model 102. 
All the built-in programs and snap-in ROMs 3 
appear and work in all banks. Your widebar 


cursor moves from file to file and you just 
press ENTER. 


Data files in excess of 220K. 


You aren't limited to working with banks of 32K each. The ROM 
software included has extensions to BASIC that allow modification 
of programs to write and read data throughout the entire 256K. 
Data files can be created using all available memory, appearing to 
the user as one continuous 256K of RAM. 


More features. 


Rename or kill any file. Set the date, day and time with func- 
tion key ease. Even use non-Radio Shack printers without those 
tricky dipswitch settings. Whenever you take out the snap-in 
ROM it leaves a tiny program that lets you switch banks just by 
pressing ENTER. 









256К RAM 
FOR THE M102 & M100 


Memory doesn't erase when you unplug it — 
Buy multiple cartridges and carry them with you anywhere! 


' Model 100 |. 


Мойе 102": 
“Including original 32K." 





The complete system. 


The small center photo is the new 256K cartridge with the 
PCSG/Cryptronics 6 ROM bank, that allows six software ROMs 
installed, plus gives 30 hours of battery power to your computer. 
Combine that with SuperROM and the Holmes/PCSG portable disk 
drive (350K on a diskette): the complete portable system. 

It is truly an engineering masterpiece. Thousands of PCSG/ 
Cryptronics memory expansions have been shipped to satisfied 
customers — more are installed and working 

reliably than any competitive product. We sell 
these memory expansions on a 30-day trial. 
Simply return it within 30 days for a full 

refund if you are not satisfied. 


| 
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PERSONAL COMPUTER SUBORT ORQUP 


11035 Harry Hines Blvd. #207 «Dallas, Texas 75229 


214-351-0564 
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ERROR statements, and the ERR (re- 





turn error code) and ERL (return error M LÅ Li A МАЛ ААА А - 
line), we can handle all errors in one ЧАМ Wen оет bist \ mal pr) i 
place, at the same time. ind 10 ia Seg 88) 35111) \ 

The beginning of TEXT.BA contains "n | тем KA a \ | 
the statement ON ERROR СОТО 3430. uU YIN NW M 
Any error condition, therefore, will | TERRENI \\ ААА! MM 
cause a branch to that line. t MA 4 1 4 

When an error condition occurs, t ! ‘Compare, da$'s AAN ta Liv 
either naturally or through the use of аа | VAL 


12100 | ur реи 11 1131114! 
the ERROR statement, the computer 2158 F FOR ced, то ør LASTE MAMMA 


enters an "error mode" and branches \ А ) 

to the line specified by the ON ERROR n i Тыш, !) nes ren 2. ү ‚ 
СОТО. While in error mode, the built . 2180, TR зү eris) THEN Md 22) 20 4 
in function ERR can be used to test “21997. * NEXT! Fol) | 1 

which error occurred, and the function , 112200. . "ERROR: 199. | 
ERL the line that triggered the error| | |. 2219. + NEXT’ "DC. AMAT 
condition. The error numbers, by the! lt "RETURN | Y аъ 
way, are listed in an appendix in the’ хэнз 


? 5 2240: | —— аар Ч " 
back of your laptop's manual; the same 12250 | 4 “Read, récords | ren Flu, merge with тоб А 





шъ 


numbers are used for the Model 100, | | 2260. * ^ - 
Tandy 102 and Tandy 200. +2270+ " toed thet fist пате: into a 
Our error-handling routine tests for vr ATLE IY Ч х 


several machine-generated error con- КАТ 
ditions and prints a more verbose re- d да p i "7113111 
sponse than the normal cryptic error | |. 2324. бото. 2300: "1L 


message. Error number four is a syntax 523307 T АИТ г 
error (?SN); chances are the program 2346" 5 цолын 311 
was typed incorrectly. Error nine's 2350." \ Read Frost FIL, intà fas 1 
mnemonic, ?BS, means Bad Subscript; 12368 11 151 14 


å | 2310 IF, FI--l TREN, MEN ELSE! IF. re THEN, занг RETURN | 
one of the arrays exceeded its bounds \ 238Ø FOR EG=Ø4TO Ел, ү | 


and should be enlarged. Error 14 (?OS) 398 . INPUT, 23 
says that BASIC is out of string space; AM NEXT. вс. EAS бо). 


this means the document template was 1241: RETURA | . үл! seat 

larger than normal, and the CLEAR | | på TELLE Tint 
statement in line 1080 should be t ауцирораницаницниоди АЛТИ 
changed. bs А ү апа. Wi a^ Aw ru Lit Å да 


pe panter nt келеле oro | Ний дыгын et ek аны наана 
, s 12479, * Күүн со, pause үкө рарез af) песевзагу| | 


the requested file names is missing, 12488 ' Y 813113 (3 

error 52 will result. If a file name is | 2490: Xx ААН \ тү 1313 лү 

illegal (has unusual embedded charac- \ 2500 1С=й ijt! M 131! ТА MTM 

ters), error 55 will occur. And if you | | 42500 "аа | 1 ТО 

specify the same file name for both the | |) 2520 PRINT 6281, RPS S| фа 11111 | МЖА 

merge and template, BASIC normally \ МИМ PS$="Y" THEN PRINT '5 | | 11353 paper, \then press å key, 

responds with an ?AO error, number |) = STE INPUTS(1)=CHR9(27)\ THEN MENU | à ` 

53. ins 8281, RIGKTS SPACES (3Ø) Pride iag, decken оо " 
In addition to those errors, TEXT.BA sør л eu \ 1 i 511711 поэЭиллл ит: \ 1 WM 1 І 


uses the ERROR statement to simulate 
new error codes. I've used those that 
BASIC ignores: If the ОМ ERROR 
GOTO 3430 statement is removed, | |. E | АЧ! | 3111 
these error codes will be displayed as 1l 1 Ч M 
2UE, or undefined error. If the merge | | 2614 ми 
file doesn't have a number greater than | i 

zero as the first line, TEXT.BA signals 
error 50. If a field name's missing, that's 


12640 “ВЕд-" | ї 3 х ! | Å tS 


error 59. Finally, if the program runs A ЫН LEFTS (DAS UD, 222 THEN 222 3558 Ам ва! 
1 3 860: 


* 
та! * 


out of data while reading from the 12678 11 M Tih , TUA 11 ацизаци 

merge file, that's okay: That's error 54, (2686. Keep bå Jooping until it! tipp | lat rn dokument | 

and signals a return to the main menu. | | | 2699. * I If the buffer's, nearly empty, refill it .. 1651415311 
The error message is assigned to the | | 2700. ' dg is the characters needed со finish! the: ша ЛҮ 


string variable MS$ (for message), and 12714 1551. 1 
the error handler terminates with the M IR LEN(BES) 500934. THEN. IF: Larri dohi Фо) Denis I ткт, donus EE 


RESUME statement. RESUME must be | Рр Үү ҮҮЛ un РАС MU 
used to terminate an error handler; as | 11: 12718915 
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once the error occurs, any future error 
trapping is suspended until the RE- 
SUME is executed. 

After the RESUME statement sends 
the message to line 3560, and the mes- 
sage is printed, you're given the choice 
of returning to the menu, rerunning 


| TEXT.BA, or pressing Shift-Break to 


TM 


jump to BASIC. Isn't that friendlier 
than a ?FF Error in 2300? 


BACK TO THE 
STRUCTURE 


TEXT.BA is broken down into sev- 
eral distinct parts, each of which is а 
complete subroutine: 

Lines 1080 through 1440 initialize all 
variables, display the opening banner 
and call various subroutines. 

Lines 1490 through 1680 open the 
merge file, read the number of merge 
field into the variable FI, then read the 
field names into the string array FA$. If 
no name was given for the merge file, 
this routine is skipped. 

Lines 1730 through 2000 open the 
template file and read the contents of 
the file into the string array DA$. Each 
element of the array may contain as 


| many as 100 characters of the template, 


taken from a buffer, DR$. If the subrou- 
tine encounters a replacement field 
(surrounded by backslashes), that field 
name is given its own DAS element, 
prefaced by the backslash character. 

Lines 2050 through 2090 help the 
previous routine by filling the DR$ 
buffer from the template file. 

Lines 2140 through 2220 compare the 
replacement fields found in the tem- 
plate with the merge file's field names. 

Today most high-powered laptop 
text formatters are in ROM. 

If a match is found, the template's 
field name is replaced by the FAS ele- 
ment number for quick access. If a 
template field isn't matched by an 
entry in the merge file, error 59 results. 

Lines 2290 through 2320 call two 
other subroutines to read data from the 
merge file and to produce the form let- 
ter. A GOTO statement turns those 
two subroutine calls into an infinite 
loop. 

Lines 2370 through 2410 read from 
the merge file into the merge array FA$. 
That's the same array previously used 
for the field names; the names aren't 
needed any longer, so re-using the 
array helps conserve precious string 
space and RAM. 

Lines 2490 through 3020 are the meat 
of the program, comprising the main 
text-formatting loop. The loop's inter- 
nal comments help explain this loop, 
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HEIR TO THE THRONE ROM IT YOURSELF 
The Tandy 102. Burn your own. 
(page 6) (page 32) 

Excellent Excellent 
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Model 100 vs. Tandy 102. 
(page 34) 
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Low-cost ADC. 
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Track it. 
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"I have found something in almost every issue that 
has been worth the price of the subscription. I am 
amazed at the broad spectrum of the technical 
articles you publish, with ample material for both 
novice and advanced programmer." 


Roger L. Holstege. .. MD 


And with 6 to 12 new programs 
for your Tandy computer in every 
issue, you too will find something 
each month that's worth the low 
cost of your subscription! Just type 
them in, and they're yours. Spread- 
sheets, word processors, all kinds 
of home, business and personal 
applications, plus helpful utilities 
that make all your programs eas- 
ier to write, debug and use. 


VALUABLE HARDWARE 
PROJECTS 

Want more value? How about 80 
Micro's money saving hardware projects you build your- 
self. . .or our frequent patches and enhancements that 
make commercial software programs even better, 


PROGRAMMING TECHNIQUES & 
TUTORIALS 

You'll add to the value of your computer and get more out 
of every hour you spend computing with expert guidance 
from 80 Micro's programming techniques that help you 
streamline and improve programs. In addition, 80 Micro's 
step-by-step tutorials keep you ahead of today’s fast-moving 
technologies like nothing else. 


HARDWARE & SOFTWARE REVIEWS 
Avoid even one chancey hardware purchase, and you've 
saved enough to repay years of 80 Micro subscriptions! 
You'll save yourself a bunch of time and hassle, too, with 80 
Micro checking out new software for you. Zero in on pro- 
grams and products you want and skip the clunkers. 


»- For even quicker service, CALL TOLL FREE 


1-800-258-5473 (in NH, dial 1-924-9471) and charge 


it to your credit card! 








THE MosT WIDELY 
READ MAGAZINE IN 
Irs FIELD 


80 Micro is the most widely read mag- 
azine serving Tandy users today, with 
the largest editorial staff in its field. 
It's the oldest and most authoritative, 
too, so you know you can trust the 
help and advice you find in "E 
issue. 


START SAVING NOW 
WirH 48% Orr THE 
COVER PRICE! 

Yes it's true. You don't even have to wait for your first issue 
to start saving with 80 Micro! Just use the coupon below ог. 
return the postpaid card opposite and you'll start receiving 
80 Micro every month at a full 48% off the Newsstand Rate. 
If you're ever dissatisfied, for any reason, you'll be reimbursed for 
all un-delivered issues. Guaranteed! So do it now. And get 80 
Micro’s value working for you, every month from now on! 

* TRS-80 is a trademark of Radio Shack, a division of Tandy Corp. 


YES, I want to add the value of 80 Micro 
every issue. Enter my no-risk subscription for 12 
monthly issues at the Introductory Rate of just 
$24.97! | save a full 48% off the newsstand price! 


O Payment enclosed О0О Bill me 

Name Tem Print) 

Address 
ESPEN REENE ЕКА A MBA I us 
Canada and Mexico, $27.97, Foreign surface $44.97, 1 year only. 


Foreign airmail, $79.97. US funds drawn on US bank. Please allow 
6-8 weeks for delivery. 378B8 


80 Micro * Box 981 * Farmingdale, NY 11737 
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on a line-for-line basis. 

Lines 3070 through 3300 are exe- 
cuted whenever the text-formatting 
loops call for a new printed line. The 
subroutine prints a carriage return and 
optional linefeed, followed by the new 
left margin. It then tests to see if a new 
page is necessary; if so, it prints enough 
blanks to finish the page. 

Lines 3350 through 3380 take care of 
substituting a replacement field for ac- 
tual template text. Here's how it works: 
In line 2650 or 2720, the first character 
of the current element of the template 
buffer, DA$(DC), is compared to a 
backslash. If it is, then the routine at 
3350 knows that the element contains 
the number of the appropriate element 
in the merge array, FA$. The number is 
extracted: MID$(DA$(DC), 2)). This ex- 
pression is used as the appropriate 
subscript to FA$. 









Finally, lines 3430 through 3620 han- 3580 «е! 
dle all of the error conditions as des- 3 0, PR 
cribed earlier. 69 А 

When you go to type in ТЕХТ.ВА, do | 


yourself a favor: Don't type the com- 
ment and blank lines. No СОТО 


ORE 
N ans » + Nt 





етее" 
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“3619 1: PU 
1 з e Ai Y 
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| ba 
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statements reference comments, so 
you're safe. You can also compress the 
program into multiple-line statements 
where appropriate — but be wary of 
the targets of GOTO statements. 

If you'd like to modify TEXT.BA, here 
are some suggestions: 


* Add an optional setup string, SS$ 
which will be printed at the top of each 
page. This can change the printer pitch, 


eMake up some default variable 
names, like DATE or TIME, which will 
always be the current date in English 
(like September 1, 1986). 


* Use a variable PN$ to keep track of 
page numbers. If PN$ is set equal to 
“N” at the start of the program, no page 
numbers will be printed. If PN$ is "Y," 
print page numbers at the bottom of 
each page. 


е Have TEXT.BA read the setup in- 
formation from a file, which will make 
the data easier to examine and modify. 

е Teach the program to print multi- 
ple copies of a given document as de- 
termined by a variable MC. Hint: Place 
a FOR-NEXT loop around the GOSUB 
statement at line 2310. 

elf you're a more intrepid pro- 
grammer, create a main menu-like 
screen for selecting the document and 


character set and other defaults. 


Portable 100 is a 
member of the Interna- 
tional Data Group, the 
world's largest pub- 
lisher of computer- 
related information. 
The group publishes 
more than 80 compu- 
ter publications in 
more than 28 coun- 
tries. Fourteen million 
people read one or 
more of the group's 
publications each 
month. Members of 
the IDG group con- 
tribute to the CW Inter- 
national News Service, of- 
fering the latest do- 
mestic and interna- 
tional computer news. 
Members of the group include: ARGENTINA's Computerworld Argen- 
tina, PC Mundo; ASIA's Asian Computerworld; AUSTRALIA's Computer- 
world Australia, Communications World, Australian PC World, Australian 
Macworld; AUSTRIA's Computerwelt Osterreich; BRAZIL's DataNews, PC 





58 


merge-file names. o 


Mundo, Micro Mundo; CHILE's Informatica, Computacion Personal; 
DENMARK's Computerworld Danmark, PC World Danmark; FIN- 
LAND'’s Tietoviikko, Mikro; FRANCE в Le Monde Informatique, Distribu- 
tique, InfoPC, PC Hebdo, LM Telecom; GREECE's Micro and Computer Age; 
HUNGARY's Computerworld/SZT, Mikrovilag, Tudomany; INDIA's Dat- 
aquest; ISRAEL's People & Computers Weekly, People & Computers 
Monthly; ITALY's Computerworld Italia; JAPAN's Computerworld Japan; 
MEXICO's Computerworld Mexico, Compumundo; THE NETHER- 
LANDS' Computerworld Netherlands, PC World Netherlands; NEW ZEA- 
LAND 's Computerworld New Zealand; NORWAY's Computerworld Norge, 
PC World Norge; PEOPLE'S REPUBLIC OF CHINA's China Computer- 
world, China Computerworld Monthly; SAUDI ARABIA's Arabian Compu- 
ter News; SOUTH KOREA's Electronic Times/Computerworld, PC World: 
SPAIN's Computerworld Espana, Commodore World, PC World Espana, 
Communicaciones, Informatica Industria; SWEDEN's ComputerSweden, 
Mikrodatorn, PC Worlld; SWITZERLAND's Computerworld Schweiz; 
UNITED KINGDOM's Computer News, DEC Today, ICL Today, PC 
Business World, Lotus UK; UNITED STATES' AmigaWorld, Boston Com- 
puter News, CD-ROM Review, Computer х Software News (Lebhar- 
Friedman), Computer Currents, Computers in Science, Computerworld, Dig- 
ital News, Federal Computer Week, 80 Micro, FOCUS Publications, InCider, 
InfoWorld, MacWorld, Network World, PC World, Portable Computer Re- 
view, Portable 100, Publish!, PC Resource, RUN; VENEZUELA 's Compu- 
terworld Venezuela; WEST СЕКМАМУ 5 Computerwoche, PC Wellt, RUN, 
Information Management, PC Woche. 
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The advanced disk software 
for the Tandy and Purple 
Computing 312” disk drives. 


When Traveling Software first intro- 
duced TS-DOS, a new standard was set for 
software operating the Purple Computing 
and Tandy portable 31/2” disk drives. 

Now, the standard is set even higher, 
with TS-RANDOM, an advanced disk 
operating system that gives you more 
power than ever before—with random 
access to many files at once! 


Rated ж ж ж ж by “80-Micro 
Magazine” 

TS-RANDOM is built into your com- 
puter's BASIC language and lets you write 
programs that retrieve information much 
faster than sequential-access methods. Up 
to eight files are supported for simul- 
taneous access for input and output. A 
sample BASIC program is even included 
50 you can modify according to your own 
applications. 

And with TS-RANDOM, you can for 
mat your own disks for different size 
records, allowing up to 1600 per disk. 


A new tagging feature t00! 


TS-RANDOM and TS-DOS come 
with a new tagging feature that lets you 


laptop filés atonce? 


TS-RANDOM allows 
simultaneous access to 
up to eight BASIC files 
at once 

Support for multiple 
disk formats 

400 to 1600 records per 
disk 

Includes a complete 
disk file recovery sys 
lem and easy disk 
Copying 

New file tagging feature 
ROM version contains 
exclusive RAM recovery 
and TEXT compression. 





TS-RANDOM 


P R I 


C IN G 
PERTE, $69.95 
(i) ........ $89.95 


(plug-in ROM) .. $19.00 


All TS-DOS owners can upgrade to 
a TS-RANDOM on disk for $20 or on 


ROM for $49. 








a 


What gives you rapid access to 








load, save, or kill several files at once— 
saving you time and energy. You can select 
specific files for tagging, or, tag all at once. 
This is ideal for loading or saving entire 
banks of memory on a file-by-file basis. 


Recover disks and make quick 
copies with TS-RANDOM. 
Special utilities for recovering erased 

or damaged disk files—and, performing 
quick disk copying—are also included with 
TS-RANDOM. 


Available on a Plug-In ROM. 
TS-RANDOM is available on disk as 
well as a plug-in ROM chip. The ROM ver- 
sion occupies very little RAM memory and 
includes both RAM recovery and Lapcoder 
TEXT compression options built in. Just 
one press of a key and any text file is com- 
pressed up to 5096—so you can store the 
equivalent of 150K of TEXT on a 100K disk. 
Or, 48K of TEXT in a 32K RAM bank. 
To order TS-RANDOM call 101! free 


1800 343-8080 


Or write: Traveling Software 
North Creek Corporate Center 
19310 North Creek Parkway 
Bothell, Washington 98011 
206-483-8088 








TRAVELING 
SOFTWARE 
Ё Л 
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to program ап EPROM оп a ROM-STD 
or ROM-OPT module. Another is LL- 
100, a production circuit board that al- 
lows the Model 100 to control burning 
an EPROM through BASIC or machine 
language. 


HOT STUFF 


Burning a ROM means to imprint 
binary zeros onto an EPROM by apply- 
ing carefully controlled voltages. 
EPROMs come from the factory with 
all binary bits preset in the one posi- 
tion. Radoyle's LL-100 changes certain 
ones to zeroes. If you want to erase the 
chip and start over, you can change all 
ofthe zeros back to ones by uncovering 
a small window at the top of the chip 
and exposing the chip to very bright 
ultraviolet light for several minutes. 

The LL-100 is a simple, well- 
designed glass-epoxy circuit board. 
Though no dangerous voltages are 
present, the board is open to the envir- 
onment — even a stray paper clip 
could cause trouble. But this shouldn't 
be a problem since specialized pro- 
ducts like the LL-100 are generally 
used by sophisticated users in a test- 





bench or lab setting. If you're using one 
at home, though, keep the kids and 
dogs away. 

The assumption underlying the LL- 
100 is that you know what you want on 
the chip. If you do a lot of machine- 
language programming, you may find 





The 


assumption is 
that you know 
what you 


want. 
ei cease ae 


it helpful to put data files or program 
files on the option ROM through the 
burning process. When the ROM is in- 
stalled you can access the data under 
program control from the option ROM 
and load it into random-access me- 
mory (RAM), or use it in computations. 
The LL-100 is not a product for the 





casual user. If you want to write your 
own machine-language routines or 
BASIC programs for the option ROM 
you will have to figure out how to run 
them from there. The user who is so- 
phisticated enough to disassemble 
(turn binary signals into human- 
readable 80C85 assembler code) and 
understand the workings of Super 
ROM or Ultimate ROM II would pre- 
sumably be able to figure out how to 
produce ROMable code. Once you've 
figured it out, the Radoyle equipment 
will let you burn the ROM and install it. 


SOFTWARE INCLUDED 


With the LL-100 you get a cassette 
full of useful programs for burning 
EPROMs, verifying that the burn was 
successful, copying the operating sys- 
tem into ROM and verifying that the 
copy was successful. There are 
machine-language routines for high- 
speed burning. All are well docu- 
mented, making it easy for the knowl- 
edgeable user to adapt them for partic- 
ular applications. 

Ah, but what about the Tandy 102? 
The 102’s operating-system ROM is 





PUT THE TOUCH ON RETAIL 


HARDWARE 


WITH. 


SOUNDSIGHT POSITRAC 


Point of Sale Inventory Control 
System for the Model 100/102 


Keeps complete track 
of all sales, money & 
stock! Reads —— - 
barcode, generates 
ful sales miim 


INCLUDES ELECTRIC CASH DRAWER; 


RECEIPT, 


INVOICE, AND SALES 


REPORT PRINTER; NONVOLATILE 
BUBBLE MEMORY; AC AND NICAD 
POWER SUPPLY; ALL IN HANSOME 
BLACK HOUSING WITH M100/2 ON 


ROTATING PEDESTAL 


Contact: SoundSight MBM Inc. 





, 225 W. Broadway, Glendale, CA 91204 Ph (818) 240. -8400 


Circle 73 on Reader Service Card 
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REVIEW 


soldered rather than socketed in place. 
Any attempt to install a substitute 
ROM (regardless of whether the ROM- 
STD is used) would require substantial 
desoldering and the attendant risk of 
damage to the main PC board. Also, the 
option ROM socket in the 102 is or- 
iented differently in its compartment 
so that the ROM-OPT cannot be used. 
Finally, the system bus connector on 
the 102 differs from that on the 100 so 
that the system bus cable of the LL-100 
would require modification to fit on the 
102. 

Radoyle's documentation is written 
in a clear though necessarily technical 
style. Warnings are properly provided 
at several points reminding the user to 
be careful to back up important files 
and about the possibility of static elec- 
tricity damaging the EPROMs. 

























SHOULD YOU DO IT? 


The Model 100 family's operating 
system ROMs are copyrighted by Mi- 
crosoft. If you copy part of the operat- 
ing system into an EPROM, and add 
code of your own, and use it in a Model 
100, are you infringing on that copy- 


MADE FOR TRAVEL 
SIZE and WEIGHT are the most 


RUGGED 


Because it's thermal, there are no 


is paper. 















important considerations when going 
portable. This printer is half the size of 
the Model-102 and weighs only 2.2 165. 


ribbons, no ink, no pins to wear out or 
replace, all you need to take with you 


right? 

The finely crafted fine print in the 
front of the Model 100 owner's manual 
forbids nearly any use of the ROM 
beyond turning the computer on. In 
particular the license language forbids 























Do-it-Yourself 
EPROMS 
Technology First/ 
Radoyle 
9235 Chesapeake 
Drive, Suite B 
San Diego, CA 92123 
LL-100 EPROM 
Programmer $150 
ROM-OPT $60 
ROM-STD $60 
TCJ-28 $50 

















disassembling the software, and disas- 
sembly would be a necessary part of 
any attempt to modify the operating 
system. 

The law is less than clear in cases like 
this, but common business sense sug- 







30-DAY MONEY-BACK 
GUARANTEE 






FEATURES 
е 2.2 lbs., size 11" x 44” x 1%”. 
е Epson MX/80 bit-map. graphics. 
* Built-in auto self test function. 
* 8%” wide thermal paper. 
* Excellent User's Manual. 
* 40/80/160 chars./line, 40 chars./sec. 
* 512 byte text buffer. 


360 CharssL1ine, 
Enmlaraed +! 


CONDENSED gives you 168 chars. line! 


CACTUAL print sample) 
да CPS! 


underlined Emphasized! 


gests there wouldn't bea problem. I'he 
main concern is that the copyright 
holder, in this case Microsoft, not lose 
out of any deserved royalty. Anyone 
who fabricates such a modified operat- 
ing system EPROM can only get value 
from it by plugging it into a Model 100. 
To do that he or she must have pur- 
chased the 100 and thus paid a royalty 
for use of the software. So it’s not as 
though Microsoft would be losing any 
royalties that it would otherwise have 
earned. 

But every situation differs. If you in- 
tend to market any ROM or other pro- 
duct that’s based on copyright code — 
no matter whose — you should consult 
a lawyer knowledgeable in the com- 
plex and constantly changing field of 
software-related copyrights. 

But don’t let all that scare you; burn- 
ing your own ROM containing as- 
sembler code that you’ve written 
yourself can add to the flexibility of 
your laptop computer — and can even 
save precious RAM. The sophisticated 
programmer and experimenter will 
enjoy the Radoyle line of EPROM 
equipment. It opens up a world of op- 
tion ROM capability. 





$99 GRAND TOTAL 

Includes a 20’ roll of paper, four “С” 
batteries, and a custom-made 18” cable 
for your computer’s parallel printer port. 
(Please specify computer make and 
model.) You get everything you need to 
start printing immediately! 


IT’S EASY TO ORDER 
Send your order with payment to the 
address below. Or, if you prefer, credit 
card orders can be handled by 
phone—VISA, MasterCard, and 
American Express are welcome. 
California residents add 6% sales tax. 
Checks allow 3 weeks to clear. 


1-800-732-5012 TOLL FREE 
Orders only (8am—5pm PST) 
(805) 987-4788 In California 
For orders or customer service 
m» PURPLE 
(44 COMPUTING 
420 Constitution Ave. 
Camarillo, CA 93010 
Telex: 888661 (PURPLE) 


Australia: Softech Computer Services, (2) 419-8899 


Canada: Canada Portable Computer, (604) 534-6441 
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UTILITY CORNER (тот page 19) 















| the load is complete, the file manager 
jumps back to a portion of DB.CO. This 
part of the utility undoes the entire 
patch, restores the original file man- 
ager and concludes by jumping to the 

start of the SCHEDL program. 
Remember that you can have up to 
forty different file names on a single 
disk. With DB.CO you can have any of 
those data files loaded and displayed 
on your screen in seconds. The rapid- 
fire "load-and-go" feature of the utility 
will give you a near-database capabil- 
ity without the high cost of commercial 
software. All it takes is DB.CO to teach 
your disk drive and SCHEDL to work 
together for better portable comput- 

ing. 

—Michael Chandler 


An Edge on 
Mastermind 


everal years ago the game Mas- 
termind became very popular. 
It was played this way: Player 
A selected four different co- 





5“ MSTRMD 

та“ ру 

18” Hamish Drummond 

40" 

45 CLS 
:LINE (36, 9)-(36, 56) 
:LINE (101, 4)-(101, 52) 
:LINE (166, Ø)-(166, 56) 
:LINE (36, 17)-(Ø, 17) 


: LINE 
: LINE 


(36, 36)-(Ø, 36) 
(166, 56)-(36, 56) 


5Ø X-RND(-VAL(RIGHTS$(TIMES$, 2))) 


:Q=7 





55 FOR A=1 TO 4 :0=0+11 
:N$=MIDS$(STR$(INT(RND(1)*9)), 2)+N$ 13Ø 
:NEXT A THEN 140 
:PRINT 640, CHR$(27)+"p"+"Choice"+CHR$(27)+"q" 135 IF G$<>N$ THEN 6Ø 
6Ø L=L+1 148 SOUND 4697, 
:N1$=N$ : SOUND 4184, 
65 PRINT @8@, "" :SOUND 3728, 
: INPUT G$ : SOUND 3516, 
:PRINT 8120, " x :SOUND 3134, 
IF G$="XXXX" THEN 145 ELSE IF LEN(G$)<>4 OR :SOUND 2793, 
ASC(G$)>57 ОК ASC(G$)«48 THEN 65 ELSE 015-05 :SOUND 2488, 
:L1=L1+1 :SOUND 2348, 
:PRINT @Q+4Ø* (L-1), 65 :PRINT 8108, 
70 FOR А-1 TO 4 :PRINT @148, 
75 IF MIDS(G1$, A, 1)=MIDS$(N1$, A, 1) THEN MID$ :PRINT 6188, 
(N1$, à, Lett" :GOTO 150 


:М108 (618, A, 1)="/" 
: CS=C$+CHRS$ (167) 
88 NEXT A 
85 FOR A-1 TO 4 
| :FOR B-1 TO 4 


90 IF MIDS(G1$, B, 1)=MID$(N1$, A, 1) THEN MID$ 


(N1$, A, 1)="*" 
:MIDS(G1$, B, 1)="/" 


== 
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lored pegs to be placed side by side on 
a board, hidden from Player B's view. 
Player B's task was to guess not only 
the color of each peg but also the order 
in which they were arranged. 

Each time, player А gave player Ва 

clue in the form of a red marker for each 
peg of the right color and in the right 
position; a white marker for each peg 
correctly colored but incorrectly 
placed; and no marker if the color and 
position were both wrong. 
Player B's view. Player B's task was to 
guess not only the color of each peg but 
also the order in which they were ar- 
ranged. 

Each successive turn provided more 
clues, making it a little easier to deduce 
the answer. With good concentration, а 
player could usually come up with the 
correct sequence after six turns. 

One of the drawbacks of the game 
was that it was quite easy for player А 
to unintentionally provide’ wrong 
clues — after all, it is human to err. This 
is where the Model 100 comes in. Sub- 
stitute numbers for colors and let the 
computer become player A, and you 
are guaranteed that all the clues will be 
accurate, 

The computer chooses a random 


MSTRMD.BA: A game for the Model 100 or Tandy 200. 


:C$=C$+CHR$ (157) 


95 NEXT B, A 
100 

:S$="1234" 
105 
110 
115 MIDS(S$, 
120 
125 

:С$="" 

:С1$="" 


:IF L-7 THEN L=Ø 


C$=C$+STRINGS(4-LEN(C$), 


C=INT(RND(1)*4+1) 
IF MIDS(S$, 
е, 1) "?7" 
:C1$-MID$(C$, 

IF S$«»"22??" 
PRINT @(0+5)+40*(1-1), C1$ 


IF 11=14 AND G$<>N$ THEN 145 ELSE IF 11=14 


145 SOUND 16383, 4Ø 


:PRINT 068, "Nbr was ";N$ 
:PRINT 61592, "and you" 
:PRINT 0228, "failed in";L1 
150 PRINT 0280, "Another go (Y/N)?"; 
:RS=INKEYS 
:IF R$="" THEN 158 ELSE IF R$="Y" OR R$="y" 


THEN RUN ELSE MENU 









four-digit sequence (lines 50 and 55) 
that can include leading zeros or con- 
tain two or more numbers that are the 
same. You enter your guesses when 
prompted and your selections are 
listed sequentially beginning at the top 
of the left column and continuing 
down to the bottom of the right co- 
lumn. The computer then places the 
clues next to your guesses on the right; 
a small black triangle, CHR$(167), indi- 
cates a correct number and position, 
and a white diamond, CHR$(157), indi- 
cates a correct number but wrong posi- 
tion. If you wish to change those char- 
acters, you may do soin lines 75 and 90. 

You are allowed 14 tries, after which 
you are given the correct number and 
given the opportunity to play again. If 
you want to give up before the 14th try, 
enter four X's (upper case). 

Lines 100-120 contain a routine for 
randomizing the relative positions of 
the clues so that you cannot tell from 
the order of the clues which numbers 
in any one guess are correct. This is an 
enjoyable way to develop those analyt- 
ical powers — or just to pass the time 
while you're waiting for your next 
plane. 



























—Hamish Drummond 






























mony 
C, 1)-"?" THEN 120 


C, 1)+с15 
THEN 105 
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"You guessed" 
“16 In" snl 
"goes" 
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A joint PCSG/CRYPTRONICS project. 


Now you can access LUCID, DISK +, 
WRITE ROM, RAM+ and others 
instantly. 


The 6 ROM BANK plus battery pack lets 
you have the ultimate Model 100 system. 
When you get your unit just press in up 
to 6 ROMS into the sockets then push in 
a simple plug into your Model 100's ROM 
Socket. The ROM bank has two posts on 
either end that insert into the two little 
holes on the underside of your Model 100. 


The ROM bank props up the Model 100 at 
the same angle and height as those 
little legs you've seen. The ROM BANK 
itself is only about 1%” deep and it runs 
the width of your Model 100. It only weighs 
one pound. It not only installs instantly, 
but it pops free in a second if you need 
everything to lie flat in a briefcase. 


Change from ROM to ROM with the 
touch of a thumb switch. 


You can go from LUCID to WRITE to 
DISK + to any other ROMS just by turn- 
ing the thumb switch at the side of the 
ROM bank. The 6 ROM BANK is a sturdy 
well built construction that looks like it is 
a part of your Model 100. 


What is also fantastic is that the ROM 
bank has a powerful NICAD battery and 
recharger built right in. This power source 
supplies up to 30 hours of life to your 
Model 100 with just 6 hours of recharge. 
What's nice is that it recharges right from 
your Model 100's power adapter. This is 
a quick charge system and if you need 
power in a hurry, you can get 6 hours of 
life for your Model 100 by just charging for 
an hour and half. 


RORIABLE СОМА ЛЕВ SURRORT ORQUP 


11035 Harry Hines Blvd. No. 207, Dallas, Tx. 75229 
VIGA /MAGTER CARD АМ ЕХР СОП 


plus powerful Nicad 
battery pack that gives 
30 hours of power 

to your Model 100 





Suddenly, the Model 100 is а very 
powerful computer. 


If you have the HOLMES portable disk 
drive with its powerful bundled database 
software package or the CRYPTRONICS 
128K RAM expansion along with LUCID, 
WRITE ROM and DISK + in the 6 ROM 
bank with its rapid rechargable NICAD 
power source, you have the ultimate port- 
able system. It's all available only from 
PCSG. 


As usual we don't want you to take our 
word for it. The 6 ROM BANK is sold on 
a 30 day trial. If you are not satisfied 
simply return within thirty days for a full 
refund. MC, VISA, AM. EX. or C.O.D. 


1-214-351-0564 





МАХВАМ 





Learning the Protocol 


communications protocol is 
nothing more than a way of 
talking that both parties 
have agreed to in advance. 
Perhaps the most universal telecom 
protocol is the ASCII character set. 
ASCII, which stands for American 
Standard Code for Information Inter- 
change, is a way of encoding 128 al- 
phanumeric characters and special 
codes in seven binary bits. ASCII says 
that the binary code for number zero is 
0110001, for the letter A is 1000001 and 
for a typewriter carriage return is 
0001101. We usually express ASCII 
codes in decimal (base 10) notation, so 
a carriage return is an ASCII 13. On the 
Model 100, ASCII codes are generated 
with the CHR$ and ASC functions. 

ASCII isn't the only alphanumeric 
protocol in town. An earlier standard is 
EBCDIC, still used by large IBM main- 
frames. And ASCII has some interest- 
ing — and often frustrating — limita- 
tions. For example, some computers 
and printers assume that the ASCII 13 
carriage return (which returns the 
print head to the left margin) implies a 
line feed. Other devices expect an ex- 
plicit line feed character, ASCII 10. Sim- 
ilarly, some computer and printers 
don't recognize the form-feed code, 
ASCII 12, which should clear the dis- 
play or advance to the next sheet of 
paper. 

Another problem with the ASCII 
code set is that it defines a range of 
seven binary digits — but many com- 
puters, including the Model 100 use 
eight bits to define characters. That's a 
range of 256 possible codes, and ASCII 
covers only 128 of them. Each compu- 
ter is free to define its own proprietary 
use for the "upper" character range. 

The difference between seven and 
eight data bits reflects more than just 
the weakness in the ASCII system. 
That difference affects the lowest level 
of data communications error checking 
— parity. 

During routine telecommunications, 
data is sent in groups of eight bits. If 
parity isn't used, the eight bits can des- 
cribe the entire 256-character range 
mentioned above. But if parity check- 
ing is enabled, or used, the eighth bit 
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takes оп a special meaning. 

There are four basic types of parity 
checking: even, odd, ignore and none, all 
relating to the number of zeros and 
ones in the ASCII character being 
transmitted. Take the earlier example: 
the character A is the binary 1000001. 
That's two ones and five zeros. If we're 
using even parity, the number of ones 
must be even. So, the transmitting 
computer adds a zero as a most- 
significant digit and sends 01000001. 
The computer that's receiving this 
transmission, which is already set for 
the even parity protocol, counts the 
number of binary ones. If it finds an 
odd number it knows that there has 
been an error in the transmission and 
takes appropriate action — on the 
Model 100, a checkboard-like character 
is displayed (ASCII 255). Similarly, if 
both computers were told to use odd 
parity, the character would have been 
transmitted as 11000001. Still, the ac- 
tual information be transferred is only 
seven data bits — the left-most bit is 
meaningless except for error checking, 
and is always set back to zero by the 
receiving computer. 

If the computers are set for parity 
ignore or none, the most significant bi- 
nary digit is always zero. You're not 
gaining anything by using seven-bit 
transmission with no parity checking. 
Even parity is the most common — so 
use that setting whenever possible. 

There is one exception: when it's im- 
portant to transmit ай eight binary bits. 
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When you're transmitting a program 
or if your document has Code or Grph 
characters embedded in the text, you'll 
need to set the transmission protocols 
to eight data bits, with no parity check- 
ing. 

So far we've covered three of the 
Model 100 STAT codes. The first charac- 
ter is an abbreviated transmission 
speed: M for 300 bits per second (bps) 
using the internal modem, or a digit for 
the RS-232 transmission speed. The se- 
cond, either a seven or an eight, is the 
number of data bits. The third can be 
an I, E, O or N, depending on the parity 
selected. The fourth STAT parameter 
controls the number ofstop bits. When a 
character is transmitted, it's always 
proceeded by a binary zero, called the 
start bit. It's also followed by one or two 
binary ones, the stop bits. The start and 
stop bits define the beginning and end 
of each, character; a second stop bit 
gives the receiver a little more time to 
process each byte. 

In almost every instance, you'll want 
to use only one stop bit. The only ex- 
ceptions I can think of are when you're 
connected to a system that needs a lit- 
tle extra time between characters: 110- 
bps mechanical teletype machines are 
a good example. Also, some large main- 
frames expect their terminals to use 
two stop bits to aid in synchronization. 
As a rule, though, set that fourth STAT 
parameter to 1. 


—Alan L. Zeichick 


PORTABLE 100 AUGUST 1987 


T on one ROM. TA the finest four programs 
available for the Model 100 — guaranteed. 

JI, it for зо Чауз. If you aren't blown away by the 
| excellence return it it for a full refund. 





1 OPCSG : / 


F. 


The four best ни forthe Model 


(|. 100 allon'one ROM. 32K of power with- 
Å out using any RAM for program stor- 


E] age. This is the PCSG Snap-In ROM 


ГИ that just presses easily into the little 

1 ROM socket in the compartment on the 
back. You access the four right from the 
main menu like built-ins. 3 (184 


Write ROM — the definitive word i 


(| processor for the Model 100. Function 
М. key. formatting or dot commands. 
Search and replace. Library feature — 
1: inserts words, phrases or whole docu- 
1 ments into text from just a code. MAP 
lets you see a picture of your document. 
In all there are 60 features and func- 
tions. No one сап claim faster operation. 
FORM lets you create interactive forms 
with on-screen prompts that you can 
Ml answer from the keyboard; Nothing else 
71 for the Model 100 compares with the 
features of Write ROM. Exactly the 
same as the Write ROM sold as a single 


program. Infoworld says it “makes the . 
Model 100 a viable writing unit... sur 


A our highest expectations for 


quality and clarity." 


Lucid Spreadsheet: This is the one 


'PICO magazine says *blows Multiplan 


right out of the socket” and Infoworld 


‘performance rated as “excellent” and 


said “makes the Model 100 compute.” 


Gives you features you cannot get with 


Lotus 123. Lets you build spreadsheets 
in your Model 100 that would consume 
140-150K on a desktop. Program geuer- 
ating capability with no programming 
knowledge required. Variable column 


widths. Includes find and sort with func- 


tion key control. It’s fast, recalculates 


like lightning. No feature has been taken 


from the original, only new ones added! 
' Database: This is a relational data 
base like no other. You can do every- 


thing from mailing lists to invoices. No, 
“ Complicated pseudo-coding, you create 


input screens as simply as typing into 


TEXT. You are not limited by size; you 
сай have as large an input screen as you 


wish: Prints out reports or forms, get- 
ting information from as many files as 


1214) 351-0564 


you like, Complete math between fields. 
Total interface with Lucid worksheets. 

Outline: Does everything that Think- 
tank does ona PC but a whole lot better 
Includes a Sort for your headlines. Lets 
you have headlines of up to 240 charac- 
ters. Has cloning, hoisting ahd sideways 
scroll up to 250 characters, Like Lucid, 
this one sets a new standard for outlin- 
ers. This is the way to plan and organize 
your projects. 

Present Lucid’ and Write ROM 
owners сап upgrade! for $100. If you 
håve bothit's $75. 

As usual POSG sells the Super ROM 
опа thirty day. guarantee. If for any 
reason you are not satisfied, simply 
return it for a full refund. 

We are excited’ about this: product. | 
Super ROM gives the Model 100 the 
true power ofa desktop. No other multi- 
program ROM has software that com- 
pares; But don't take our word for it. We 
invite уой to make that comparison 
yourself. Priced at $199.95 on Snap-In 
ROM. 


Got 177 with 11:14 elses multi- ROM; ? 
Well upgrade it for $100. 





i COMPUTER SUBORT GROUP 


11035 Harry Hines Blvd., #206, Dallas, TX 75229 
MG, Visa, American Express, Check, or C. OLD. 





The snap-in RAM module that boosts your Model 100 up to 256K 


Here's how we did it. 

We packaged seven 32K RAM banks (224K) on a neat little 
module that snaps into the rear expansion port of your 
Model 100. Now you can have as much RAM memory in 
one Model 100 as eight 32K Model 100s. 

Versatile Memory 

Each of our additional 32K RAM banks has it's own com- 
mand of the software that comes standard in your Model 
100. All of the memory banks can be easily and directly ac- 
cessed from any of the other banks. Transfer your files from 
bank to bank simply by using the function keys. We'll 
even display on the menu screen how many bytes any file 
is when you move the menu cursor over the file name. 


You can really use more memory! 
Most of us have run out of RAM memory at one time or 
another in our Model 100. 

Imagine how nice it would 

be to have so much more 

memory in just one Model 

100. Salesmen, journalists, 

scientists, any Model 100 

user can maintain databases 

in some banks while dedi- 

cating other banks to sales 

letters, spreadsheets or other 

programs. For all of you the 

benefit is obvious—you 

carry more data with you in 

one small reliable package. 

(Memory entered in all of 

the additional RAM banks 

are backed up by a six year 

lithium power cell.) 


Circle 470 on Reader Service card. 


Installation's a snap! 

The RAM module simply snaps into the rear expansion 
compartment of your Model 100 and you're ready to go. 
There is no programming required. (The PG Design RAM 
module expands the RAM memory of any Model 100.) 
Order Today 

PG Design manufactures 

many fine memory expan- 

sion products for Tandy 

portable computers. All are 

guaranteed to work as 

promised or your money 

back. All are built to last. 


Order Today 


64K modules—$300 
128K modules—$425 
224K modules—$575 


(M100) 8K modules—$24.95 ea./3 for $69 
*available for NEC 8201A 
(M102) 8K modules—$10.95 


1 (M200) 24K modules—$75 ea./2 or more, $70 
| We accept Visa, Master Card, personal checks and money or- 


ders. We ship within five working days of receiving your order. 
*Tandy is a trademark of Tandy Corp. 


Dealers inquire 


= DESIGN ELECTRONICS, INC. 
37560 Thirty-one Mile Road, Richmond, MI 48062 


Call 313/727-2744 





